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Fundamentals of educational planning 


The booklets in this series are written primarily for two groups: those 
engaged in—or preparing for—educational planning and administra- 
tion, especially in developing countries; and others, less specialized, 
such as senior government officials and civic leaders, who seek a more 
general understanding of educational planning and of how it can be 
of help to over-all national development. They are devised to be of use 
either for private study or in formal training programmes. 

The modern conception of educational planning has attracted spe- 
cialists from many disciplines. Each of them tends to see planning rather 
differently. The purpose of some of the booklets is to help these people 
explain their particular points of view to one another and to the younger 
men and women who are being trained to replace them some day. But 
behind this diversity there is a new and growing unity. Specialists and 
administrators in developing countries are coming to accept certain 
basic principles and practices that owe something to the separate disci- 
plines but are yet a unique contribution to knowledge by a body of pio- 
neers who have had to attack together educational problems more 
urgent and difficult than any the world had ever known. So other book- 
lets in the series represent this common experience, and provide in short 
compass some of the best available ideas and experience concerning 
selected aspects of educational planning. 

Since readers will vary so widely in their backgrounds, the authors 
have been given the difficult task of introducing their subjects from 
the beginning, explaining technical terms that may be commonplace 
to some but a mystery to others, and yet adhering to scholarly standards 
and never writing down to their readers, who, except in some particular 
speciality, are in no sense unsophisticated. This approach has the 
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advantage that it makes the booklets readily intelligible to the general 
reader. 

Although the series, under the general editorship of С. Е. Beeby of 
the New Zealand Council for Educational Research in Wellington, 
has been planned on a definite pattern, no attempt has been made to 
avoid differences, or even contradictions, in the views expressed by the 
authors. It would be premature, in the Institute’s view, to lay down a 
neat and tidy official doctrine in this new and rapidly evolving field of 
knowledge and practice. Thus, while the views are the responsibility of 
the authors, and may not always be shared by Unesco or the Institute, 
they are believed to warrant attention in the international market-place 
of ideas. In short, this seems the appropriate moment to make visible a 
cross-section of the opinions of authorities whose combined experience 
Covers many disciplines and a high proportion of the countries of the 
world. 


Foreword 


All of us who are engaged in educational planning, or in writing about 
it, face the same embarrassing problem; the field is so vast and varied 
that, in almost any corner of it, we find ourselves working alongside 
specialists who, in that particular area, know very much more than 
we do. This is a source of strength rather than weakness if each is 
willing to admit his ignorance, but the admitting of ignorance is not 
always simple, as anyone will testify who has greeted a forgotten 
acquaintance like a long-lost friend only to be driven a couple of hours 
later to the indignity of asking him his name. Many of us in planning 
are in much the same position with the technical terms and concepts 
of colleagues coming from other disciplines; having used them loosely 
a dozen times in conference or casual conversation, we hesitate to ask 
exactly what they mean, and another useful verbal tool, hammered 
out by experts to express a precise idea, has slipped into the miserable 
category of blunted, fashionable words. 

This makes Dr. Ta Ngoc Cháu's booklet so valuable and timely. The 
findings of the demographer are the foundation on which most educa- 
tional plans are built, and those who are responsible for the super- 
structure cannot afford to be hazy on the meaning of the terms he 
uses or the true significance of the figures he produces. The crudest 
error the unskilled planner can make is to ignore, in whole or part, 
the effects of demographic changes on plans for education, but it is 
almost as dangerous to take at their face value every set of demo- 
graphic data that is published. Ta Ngoc Cháu sets out to warn us 
against both extremes. His booklet makes no pretence of being a 
manual on demography (though a useful list of these will be found at 
the end of this study) and, in a publication of this length, certain topics, 
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such as theories of population and demographic analysis properly so 
called, have had to be omitted entirely. But no intelligent layman could 
read this essay without becoming more acutely aware of the signi- 
ficance of the demographer’s work for educational planning at all 
levels and of the traps into which the unwary can fall unless they know 
how the figures have been arrived at. With admirable professional 
restraint the author deals with demographic techniques only up to the 
point where they must be understood if one is to know the exact 
limits within which reliance can be placed on the final results. 

For a booklet whose purpose is the clarification of concepts and 
the orderly presentation of technical processes to the layman the In- 
stitute was perhaps fortunate in finding an author trained in the French 
tradition. Ta Ngoc Châu is a Viet-Namese who took his first degree in 
political science at the Institut d’études politiques in Paris, doing one 
year of the course at Stanford University in the United States. He 
went on to take his doctorate in economics at the Faculté de droitet 
des sciences économiques in Paris, and was an assistant at that faculty 
before he became an associate staff member of ITEP. 

The author insists that he is not a professional demographer but 
an economist who has been led into demography by his interest in 
educational planning. It is this that givesthe booklet its essentially 
practical character; it is written to be of immediate use to planners 
and administrators in the field and to those who are preparing them- 
selves for these careers. It is in no way intended to make every planner 
his own demographer, but rather to help them use the findings—and 
particularly the projections—of the demographer with the proper blend 
of confidence and caution. The booklet should be of special value in 
developing countries, where reliable data are often hard to find and 
where the assumptions on which demographic projections are based 
are such as to demand skilled interpretation of the figures by practi- 


tioners who will build on them the educational plans for a whole 
country. 


С. E. BEEBY 


General editor of the series 
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Introduction 


Demographic analysis can be defined as the study of human groups. 
One way of approaching the study is to try to explain demographic 
facts, and to seek the causes behind them. This could be called theoret- 
ical demographic analysis. Another way is to be content with a purely 
descriptive study and end up with a ‘statistical description of popula- 
tions’. In reality, however, the distinction is not as clear as this; 
population forecasts cannot be made without a minimum of demo- 
graphic analysis. 

Whichever approach is adopted, there are two possible fields of 
study which are distinct from each other in objectives and in method. 
Interest may be centred on the actual current situation of the popula- 
tion. This is what is commonly called a static population study, and 
what is studied in this case is the state of populations, in other words, 
their structure or composition. On the other hand, interest may be 
centred on the trend of the population, which is the dynamic aspect of 
population analysis. The population trend—also called ‘movement’ of 
the population—will depend on a certain number of factors, particular- 
ly on such demographic events as births, marriages, and deaths. 

For the sake of convenience, I shall respect this traditional distinc- 
tion by examining in Part One the structure of a population and its 
effects on educational problems, and in Part Two the population trend 
or movement and its impact on educational planning. 
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Population stucture and its effects 
on education 


As has already been said, the study of the structure of a population is 
the study of its composition—of its distribution according to certain 
pre-defined criteria. An educational planner may be concerned with 
the distribution of the population for various reasons. First, he may be 
interested in the distribution of the population by age and sex. This 
enables him to measure the relative size of the school-age population, 
which is obviously the foundation and the point of departure for any 
educational policy. 

Second, he may be concerned with the distribution of the population 
by sectors of economic activity and, within each of these sectors, by 
occupation, It is quite evident that it is only on the basis of an accurate 
knowledge of this distribution according to sectors of economic activ- 
ity and occupation that it is possible to estimate manpower require- 
ments* and hence determine targets for technical, vocational and 
higher education. 

Third, an educational planner may be concerned with the geograph- 
ical distribution of the population—a distribution which affects the 
costs of education and also the choice of types, sizes and locations of 
schools. 

This part of the booklet on population structure will be confined to 
the three above-mentioned aspects. It is necessary, however, to give 
first of all a rapid outline of the methods of analysing population 
Structure and in particular methods of census-taking. 


1, It should be borne in mind that a whole series of factors can haye an effect on 
Manpower requirements, and forecasts of such requirements are therefore, in 
general, only approximative, 
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Governments have always felt the necessity of knowing how many 
people they govern. Figures of such facts are necessary to determine 
the volume of recruiting for the armed forces, to distribute the tax 
load, to make an equitable distribution of land, etc. As the functions 
of a State increase and its fields of activity widen, a census becomes 
even more important and the information which needs to be collected 
becomes constantly greater. Censuses no longer consist in merely 
counting the population; they now provide the opportunity to obtain 
a wide variety of information. They have become more and more 
complex operations, and an increasingly specialized and numerous staff 
is needed to carry them out. Because of this, the cost of census-taking 
has greatly increased. 

Moreover, owing to the size of the operation, which in principle 
covers the entire population, and owing to the number and variety 
of the statistics which have to be compiled, the breakdown and sorting 
of the census data may take rather a long time. But in population 
analysis, as in some other fields, statistical data lose some of their 
value if they are not made known quickly. These data are not intended 
merely to satisfy a purely scientific interest in the population but are 
meant, above all, to help us in our planning. This means that we must 
have the data as promptly as possible. To speed up the process we 
often restrict the number of questions asked. 

There are various possible methods of taking a census, and the 
choice of method depends to a great extent оп the facilities available 
and the number of personnel which can be used for the operation. 
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1. Different types of census 


The different types of census can be classified according to the preci- 

sion of the data collected, as follows. 

1. А complete census of the population. 

2. A survey by sampling. 

3. An estimate made in the absence of any real census of the popula- 
tion. 

A complete census of the population is obviously the method which 

produces the most detailed and the most accurate results. It involves 

making contact with all the inhabitants of the territory and getting 

data separately for every one of them. But it can be readily conceived 

that a total or exhaustive census of the population entails conside: - 

able expense and requires the employment of a large number of per- 

sons. That is why a sample census instead of an exhaustive census 

might have to be used; this is particularly true in many developing 

countries owing to the shortage of qualified personnel and inadequate 

financial resources. 

Any census is subject to errors of observation, but random sampling 
introduces in addition a type of error peculiar to itself, derived from 
the possibility that the sample may not be truly representative of the 
whole. The fact remains, however, that in census-taking by sampling, 
the job can be done by a smaller staff which consequently can be better 
trained and better supervised. Errors of observation can thereby be 
substantially reduced. In final analysis, the results obtained in a well- 
conducted sample census may sometimes prove to be better than those 
obtained in an exhaustive census organized under inadequate condi- 
tions. 

In the absence of any complete census of the population or of any 
census by random sampling, a population estimate can be made, based 
on partial censuses (agricultural, school, etc.) or on entries in special 
registers, such as tax rolls, voting registers, or lists for rationing ser- 
vices. In any estimating procedures, of course, an error affecting the 
total population can arise just as well from errors of breakdown as 
from those due to coefficients or other factors of adjustment which 
are used in obtaining the total. Such estimates should, therefore, be 
used with great caution. 

Even in countries where the complete census procedure is used, 
censuses are taken only at comparatively long intervals (ten years, for 
example). One big problem, therefore, is to get demographic data for 
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the years between censuses. The surest method is to keep a permanent 
register of the population. This is done by preparing a card for every 
individual in the national territory at a given moment, adding new 
cards for all births or persons entering the territory and removing 
cards for all deaths or persons leaving. With such a register it is possible 
to determine at any moment the size and structure of the population. 
Where there is no such population register, one can attempt to extra- 
polate the figures on the basis of the trends oberved during the time 
of the two preceding censuses. An extrapolation of this kind, however, 
might produce inaccurate results because there would be no assurance 
that the trends observed in the past would continue into the future. 
To the extent that fertility and survival rates by age are known, one 
can also make projections from the data of the last census. I shall 
have occasion to take up this problem again in Part Two. 

I have tried, up to this point, to describe a few methods of taking a 
census of the population. From this we are already able to see the 
complexity of the operations of census-taking and the difficulties en- 
countered in obtaining accurate demographic statistics, especially 
where the necessary facilities are not available, and to see why demo- 
graphic data are generally not free of errors. 


2. Relative value of demographic data 


Three types of possible errors can be distinguished: those due to 
sampling, those due to the organization of the surveys, and those of 
observation. 


a. Errors due to sampling 


As we have seen, these errors are linked with the possibility of an 
unrepresentative character of the sample selected. They will therefore 
depend on the size of the sample (the larger the sample, the better 
chance it has to approximate to the actual facts), and on the quality 
of the sampling, that is, on the skill of the staff in charge of the sam- 
pling procedure. 
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b. Errors due to the organization of the surveys 


The organization of demographic surveys is particularly difficult and 
critical in developing countries, It is evident that the inadequacy of the 
infrastructure (the scanty development and often poor quality of lines 
of communication, coupled with the great distances to be travelled in 
order to make contact with sparse and sometimes mobile populations) 
and problems of terrain and climate hamper the operation and control 
of a census. Moreover, it is not easy to recruit sufficient census-taking 
agents who are trained and capable of carrying out these difficult 
surveys and who are at the same time willing to work under such 
conditions. The quality of the data collected in the course of the survey 
depends, after all, on the competence and the conscientiousness of the 
census-takers, 


с. Errors of observation 


It is also in the developing countries that errors of observation are 
apt to be relatively large. Most demographic data are obtained from 
statements by individuals; so, when a part of the Population is illiterate 
and when they attach little importance to precise notions of time and 
date, there is a good chance that some of the statements will be in- 
accurate. 

False statements—that is, intentionally untrue statements—must 
also be reckoned with. These may occur where the people do not 
understand the exact meaning and purpose of the census questions and 
Suspect that they represent some kind of a government investigation 
which may have an adverse effect on them in the form of taxes, military 
Service, or other such obligations, There are also cases where super- 
stition or taboos forbid revealing certain facts of one's life, It is readily 
Seen, therefore, how important and delicate the work of the census- 
takers is, for they must instil confidence in the people, explain to them 
why the information is being collected, and, in short, win their sincere 
Co-operation, 

The many errors which infitrate into a census-taking operation 
because of the above-mentioned factors can only be corrected to the 
extent that the direction of error—whether upward or downward—and 
the relative size of the errors is known. That is why a control census is 
sometimes carried out; it is applied to a reduced number of groups or 
units but it is accomplished with better facilities and a more highly 
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qualified staff. The comparison of results obtained in the control 
census with those obtained in the initial census makes it possible to 
discover the types of errors committed, their upward or downward 
trend, and their relative size. 

Although demographic data will often contain errors, the educa- 
tional planner must nevertheless use them as his basis for taking 
certain decisions and for determining certain educational targets, He 
should therefore inform himself on the methods by which the data 
were obtained and especially on their degree of accuracy. He must 
always bear in mind the relative value of such statistics in his work and 
should allow a certain margin, or room for adjustment, in his plans, 
so that he can eventually compensate for the effects of errors which 
have been made in population estimates. 

One of the most important items of information gathered in a 
census is the age of each individual, which makes it possible to deter- 
mine the age structure of the population. 
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Structure of the population by age and sex 


The simplest method of studying the population structure by age and 
by sex is to construct an ‘age pyramid’, As an example, figure 1 
illustrates an age pyramid for the population of France in 1968. 

A study of the age structure of the population is very important in 
demographic analysis because it summarizes, as it were, the demo- 
graphic past of the nation, and also because, as we shall see in Part 
Two, it governs to a certain extent the future trend of the population. 

The age structure summarizes the demographic past of the nation. 
The numbers at each age or in each age group depend on: (a) the 
number of births in the generation or generations from which they 
have come; (b) the effect of mortality on that generation or those 
generations; (c) the size of migrations at different times and the ages 
of the migrants. 

Hence, a close examination of a population pyramid is sufficient to 
reveal the past events which may have affected the population of a 
country, In the case of the age pyramid of the population of France, 
the effects of the second world war are clearly marked. A decided 
decline in the number of births is seen during the years of hostilities, 
but that decline is more than made up for by the increase of births in 
the postwar years (1946-1950), an increase which is often referred 
to as the ‘baby boom’. The baby boom apparently ended in 1951, 
although the slowing-down of the number of births at that point was 
extremely slight, The demographic effects of the first world war can 
be examined in the same way: the same shortage of births during the 
years of hostilities (1914~1918) and a similar increase of births in the 
early postwar years (1920 and 1921). Moreover, an unusually high male 
death-rate is observed for the generation born between 1880 and 1900, 
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that is, the men who were eligible for military service during the years 
of the war. 

This is the kind of information that can be obtained by interpreting 
the irregularities of an age pyramid. But for the conclusions to be true, 
the irregularities of the pyramid must be real, that is, based on actual 
facts and not on inaccuracies such as in statements by individuals. 


1. Inaccurate age data and methods of adjusting 
the age pyramid 


The effort to establish the age structure of the population is often 
made on the occasion of a general census. It is therefore the task of the 
census takers not only to count the population but also to determine 
the ages on the basis of individual statements. They may, however, 
receive inaccurate or even false statements, Inaccurate statements 
come from those who do not know exactly how old they are and who 
therefore give an approximate age, while false statements come from 
those who know how old they are but for one reason or another state 
a different figure. Women may reduce their age out of vanity, while 
men may increase theirs for the sake of some possible advantage, as, 
for example, to obtain a share of the common lands on reaching the 
age of 18. 

The age structure established by the population census of Turkey 
in 1945 offers a good illustration of the consequences of inaccurate 
statements. A glance at the Turkish age pyramid, based on the state- 
ments taken during the census (see figure 2), is sufficient to show 
the very strong attraction of the figures ending in 0 or 5. That at- 
traction is also seen in the very small number of persons who gave 
their ages as one year before or one year after those privileged figures 
(ages ending in 9 or 1 and in 4 or 6). Aside from the most favoured 
figures ending in 0 or 5, even numbers had a preference over odd 
numbers. 

This attraction to ages ending in 0 or 5, and the slightly smaller 
preference for even numbers over odd numbers, is evidently not con- 
fined to Turkey. It is found in all countries where the majority of the 
people do not have an exact knowledge of their age. 

A number of tests are available for measuring the degree of attrac- 
tion of the various age figures and consequently the degree of in- 
accuracy of the statements. The best known of these tests are those of 
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Part One 


Whipple, Myers and Bachi. The United Nations Secretariat has also 
advocated a method of its own. 

An age pyramid of the type shown in figure 2 is of course too in- 
exact to be utilized directly. Adjustments must therefore be made. Let 
me say immediately—for there is a tendency to lose sight of the fact— 
that the main purpose of an adjustment is to get as close as possible to 
reality. The purpose is not to produce a pyramid which would be 
more regular, or shall we say more aesthetic, in form, or more in 
conformity with some ‘model’ age pyramid. Irregularities resulting 
from the demographic past of the nation must not be effaced under 
the pretext of making an adjustment. Thus, the irregularities to be 
observed in the age pyramid of France are explained to a great 
extent by the events of the past. 


a. Smoothing the age pyramid 


In so far as the inaccuracy of the statements of age is due to the 
attraction of the figures ending in 0 or 5, the grouping of ages in con- 
secutive five-year age groups reduces the inaccuracies, because in each 
five-year group there is an age ending either in 5 or in 0. That has been 
done in the age pyramid for Turkey (parts shown in outline without 
shading). 

If irregularities—which are not explained by past events*—still 
remain after this first adjustment, and if it is Suspected that they are 
due to errors in counting or to inaccurate statements, a method can be 
applied which consists of linking each age group with the two groups 
which precede it and the two groups which follow it. 

If S, represents the number in the age group considered, S_, and 
S_, the two preceding age groups, and S, and 5, the two following age 
groups, the adjustment formula is the following: 


5% = #(-5$-,+48—,+10 So+4 5,—5,) 


S'o being of course the adjusted number in the age group considered. 


n Considering the objectives and the size of this booklet, it is not possible to enter 
into a description of these tests, Interested readers can find a very clear explana- 
tion in the manual published by the United Nations: Methods of Appraisal of 
Quality of Basic Data for Population Estimates, pp. 40-43, op. cit. 

2. In the case of Turkey, the small number of children under 5 years of age in 
comparison with those from 5 to 9, is perhaps explained by the lower birth- 


ш and the increase of infant mortality during the period of the second world 
аг. 
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This method of ‘smoothing’ is very convenient and useful when the 
data are very inaccurate. Its chief drawback, and the reason why one 
should be careful in using it, arises from the fact that it erases the 
irregularities without any discrimination. It erases irregularities due to 
inaccurate statements or breakdown as well as irregularities which 
really exist. It requires, moreover, a knowledge of the numbers in the 
two age groups which precede, and the two age groups which follow, 
the age group concerned. It therefore cannot be applied either to 0-4 
and 5-9 year age groups or to age groups over 70 years. Age groups 
over 70 are naturally not of any direct interest to an educational 
planner, but he should have the most exact knowledge possible of the 
age groups of 0-4 and 5-9 years inclusive. Census figures are in general 
relatively exact in so far as the 5-9 age group is concerned. Parents are, 
in fact, able to give a fairly correct estimate of the ages of their children 
in that group. Incorrect statements are nevertheless sometimes made, 
as in cases where the parents overstate the age of their children in the 
hope of getting them into school sooner. On the other hand, experience 
shows that the counting of the children in the 0-4 age group is often 
incomplete, with the result that the numbers in that group are under- 
estimated. The figures should therefore be used with care and should 
be corrected when possible by using the results of the control censuses 
which may sometimes be made. 


b. Dividing ten-year age groups into five-year age groups 


Population statistics are not only inaccurate; they are sometimes in- 
sufficiently detailed. It may occur, for example, that only ten-year age 
groups are available and that data are required concerning five-year 
age groups. In that case the following formula can be used: 


fa = 6-6] 


in which f, is the numerical strength of the ten-year age group con- 
cerned, f_, the strength of the preceding ten-year group and f the 
following ten-year group. Then, fa is the first five-year group of the 
ten-year group concerned, and the second five-year group f» is ob- 
tained by subtraction: fo = fo—fs. 

Let us assume that we have the following numerical distribution: 


0-9 4500 
10-19 4200 
20-29 4050 
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and that it is desired to divide the 10-19 age group into two five-year 
groups (10-14 and 15-19). 
Application of the above-stated formula gives: 
fuia 3 $[fro-19+4(fo—»—fao20)] 
that is: fua == $[4200--1(4500 —4050)] 
= 2128 
fis-1 = 4200—2128 = 2072 


с. Dividing five-year age &roups into single-year groups 


It may also happen that data for five-year age groups are available 
and that data are desired Concerning single-year age groups. For 
example, in the planning of primary education, it may be desirable to 
know not only the numbers of children in the 5-9 and 10-14 age groups 
but also the actual numbers of children aged 6, 7, 8, 9, etc. In such a 
Case, an interpolation can be effected by using the Sprague multipliers. 
Details concerning this method are given in the appendix, 

The Sprague multipliers are simple to use and undoubtedly consti- 
tute a convenient working instrument for the educational planner. 
It is appropriate to bear in mind, however, that this method is nothing 
but an interpolation. The results obtained are therefore only approxi- 
mations, or, to be more precise, they are results which we can consider 
as being probable. The method should therefore be used only when 
no data are available other than the figures for the five-year age 
groups, and especially when there is reason to believe that there has been 


children of certain ages after a corresponding number of years, In 
that case, if relatively accurate birth Statistics which go back far 
enough are available, and if Survival rates are known for different 
ages, it is undoubtedly preferable to estimate the numbers of children 
at different ages on the basis of the number of births and of the sur- 
vival rates, I shall explain the procedure for making such estimates in 


It is true that, by using methods of adjustment—and I have cited 
some by way of illustration —and also by making interpolations to 
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break up the age groups, one can obtain figures that seem to be ac- 
curate and detailed. Of course, no method of adjustment, however 
ingenious, can guarantee getting exact figures from data which are 
themselves of doubtful accuracy. Although the educational planner 
should be well aware of the inaccuracies of population statistics, he 
cannot disregard demographic data. They are the foundation on which 
his planning is built, and they play a part whenever options are for- 
mulated or decisions taken. But he must not lose sight of the limits 
to their accuracy, which call for a measure of flexibility-and- 


2. Age structure of the population 
and educational development 


I have previously shown how a population pyramid can be inter- 
preted. But a close study of such a pyramid reveals other пагас 
tics which may be very important for the educational plannef? , 


a. Age structure and teacher requirements 


The age pyramid for France (figure 1, р. 19) illustrates that there has 
been a continuous decline in births in France since 1922 (a decline 
which is clearly shown by a narrowing of the pyramid) which be- 
comes still more pronounced during the second world war. This de- 
clining birth-rate undoubtedly results partly from a changed attitude 
towards having children, but it is also due to other causes, such as the 
1914-1918 war which reduced the number of persons born during 
those years who would have reached the age of procreation some 
twenty or twenty-five years later. 

However, a decided upward change in the birth-rate is observed 
as from 1945, Not only was there a baby boom in the immediate post- 
war years, but the increased birth-rate trend has continued. Popula- 
tion phenomena of this nature can of course have a great effect on 
education. Thus, in France at the present time (1969) it is, generally 
speaking, the persons born since 1945 who are in school (either in pri- 
mary, secondary or higher education) and, as we have seen, the birth- 
rate since 1945 has been high. The teaching staff, on the contrary, must 
be recruited from among the generations born before 1945, and these 
generations were comparatively less numerous. Demographic data alone 
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thus provide a partial explanation of the relative shortage and diffi- 
culty of recruiting teaching staff. This situation will of course rapidly 
improve in the future, when teaching staff can be recruited from among 
the greater numbers born since the second world war. 

In a more general way, whenever, for one reason or another, there 
is an increase in the birth-rate (or a decrease in infant mortality), this 
increase in the number of children results six years later in an increase 
in the intake of primary school pupils, twelve years later in an in- 
crease in secondary school enrolment and eighteen years later in a 
greater number of university entrants. This is so obvious that some- 
times it is overlooked and preparations for it are not made. In these 
circumstances, when the extra pupils reach the different stages of 
education, last-minute improvised arrangements have to be made. 
Moreover, the problem is often further aggravated by the fact that the 
arrival of these increased numbers coincides with an increase in the 
social demand for education. The number of pupils is then increased 
at one and the same time because the students belong to the years of 
of higher birth-rate and because there is an increase in the student 
enrolment rates by age. 


b. Age structure and relative load of educational expenditures 


Expenditures on education are proportionate to enrolment and con- 
sequently depend indirectly on the school-age population, but the 
financing of education can be considered as a levy on the production 
of the economically active part of the population. If the school-age 
population is made up of children from 5 to 14 years of age, inclusive, 
and the active population is recruited from persons aged 15 to 64, 
an estimate of the relative load of educational expenditures on the 
active population is obtained by establishing the proportion of the 
5 to 14-year-old population to those of 15 to 64 years of age. 

The proportion is far from being the same in the different countries 
of the world, as is shown in table 1. 

What this proportion shows is the: youthfulness or the agedness of 
a population. A population is said to be young when the number of 
very young people in proportion to the total population is relatively 
high. When that proportion is low, the Population is said to be old. 


1. Taking, as is often the case, the official age for admittance to primary school as 


6 years and that both the primary schooling and the secondary schooling last 
six years. 
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TABLE 1. School-age population and working-age population 


— — — —6oẽ — 


q (2) 

Population Population % 
Country Age 5-14 Age 15-64 (19:02) 
Nicaragua 1963 462710 749 745 61.7 
Costa Rica 1963 387718 655 259 59.1 
Honduras 1961 542 889 936931 57.9 
Philippines 1960 7 804 825 13 792 280 56.6 
China (Taiwan) 1963 3 392 241 6033 555 56.2 
Mauritius 1963 199 900 360 500 55.4 
Togo 1961 406 580 744 480 54.6 
Southern Rhodesia 1962 991 700 1 820 100 54,5 
Syria 1960 1163238 2132099 54.5 
Niger 1962 856 268 1575003 54.4 
Sudan 1964 3 651 000 6 749 000 54.1 
Puerto Rico 1960 648 736 1224 199 53.0 
Venezuela 1964 2289 157 4361 544 52.4 
Martinique 1961 77513 152 314 51.0 
Реги 1961 2618 558 5236 393 50.0 
Рапата 1960 262010 526 140 49.8 
Morocco 1960 2955 570 5981 930 49.4 
Ghana 1960 1 699 881 3 516 832 48.3 
Republic of Korea 1960 6 233 369 13 366 055 46.6 
India 1961 113937000 245 110000 46.5 
Indonesia 1961 23 502 368 53 249 000 44.1 
Chile 1960 1817798 4134 852 44.0 
New Zealand 1961 529 620 1407 393 37.6 
Canada 1961 3935 521 10 655 171 36.9 
Japan 1960 20222173 59 939 100 33.7 
United States of America 1960 35 465 272 106 977 422 33.1 
Australia 1961 2067 505 6436 945 32.1 
Uruguay 1963 467 300 1653 600 28.3 
France 1962 8 238 302 29 137 697 28.2 
Italy 1961 8 208 867 33 365 537 24.6 
Sweden 1960 1143 670 4949 016 23.1 
Fed. Republic of Germany 1961 7740800 36 221 018 21.4 


SOURCE United Nations, Demographic Yearbook, 1964, New York, 1965 


The youthfulness or agedness of a population is easily seen in its age 
pyramid. (See figure 3.) 

In a country where the birth-rate is very high and where the general 
death-rate is also very high, the age pyramid has an extremely wide 
base, but the levels narrow very rapidly owing to the high death-rate. 
This is type 1. 

If the high birth-rate continues together with a declining death-rate, 
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Form 1 
Form2 Form 3 
Form 4 Form 5 


FIGURE 3. Age pyramids 
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(especially declining infant mortality), the base of the pyramid re- 
mains wide, and the levels also narrow less rapidly. This is type 2. 

If the decline in the death-rate is accompanied by a decline in the 
birth-rate, the trend is towards type 3. The base is not so wide and the 
pyramid looks more inflated. 

If the birth-rate continues to decrease, the base of the pyramid will 
become increasingly narrower, as in type 4. 

Finally, if the birth-rate, after having decreased, again shows an 
increasing trend (rejuvenation of the population), it is represented by 
type 5. 

It should be noted that all the pyramids have the same total area. 
The distinction between them is therefore not the size of the total 
population. It is the different distribution of the population by age 
which gives different shapes to the pyramids. It is evident that in 
pyramids of type 1 and 2 the proportion of very young people is high, 
while it is low in type 4. However, it tends to increase again if the 
movement is towards type 5. In developing countries, age pyramids of 
type 1 are frequently found, and still more frequently type 2, while in 
developed countries the other three forms are predominant. 


c. Age structure and school enrolment rates 


As we have seen, the age structure enables us to estimate the size of 
the school-age population, It also enables us to measure accurately 
the school enrolment rates. Very frequently, in the developing coun- 
tries, the school enrolment rate is calculated by comparing the total 
numbers in a level of schooling (primary education for example) with 
the corresponding age group at the official ages for that level of school- 
ing. This method of calculating usually results in an overestimation 
of the school enrolment rate; owing to late entry and repetition of 
courses, many children are older than the official age. Thus the 
ages of school children only roughly correspond to the official age of 
their levels of education. Table 2, for example, shows the age distri- 
bution of pupils in primary and junior secondary schools in Uganda 
in 1965. This distribution is shown in figure 4 in the form of an age 
pyramid. 

Although the official age for primary and junior secondary schooling 
is 6 to 13 inclusive, pupils of 16 and over are occasionally found. Thus, 
а comparison of the total number of primary and junior secondary 
school pupils with the 6 to 13-year-old population, will result in an 
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TABLE 2. Uganda, primary and junior secondary pupils, by age and sex, 1965 
2 0 0 ААА eee 


Аде Girls Boys Total 
5 and under 6410 7505 13915 
6 23 029 27343 50 372 
1 24296 31 578 55874 
8 24 806 32 768 57574 
9 23240 32 466 55 706 

10 25972 41 096 67 068 

п 20147 34 497 54 644 

12 23 925 48 359 72 284 

13 20313 45 481 65 794 

14 14 095 40 778 54 873 

15 3931 14 709 18 640 

16 апа оуег 1443 10 072 


11 515 


source Uganda Government, Ministry of Education, Education Statistics 1965, table A 15 
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FIGURE 4. Age pyramid based on data in table 2 
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overestimation of the proportion of 6 to 13-year-old children who аге 
actually enrolled in school. 

Sometimes, instead of comparing the total number of students in a 
given level of schooling with the number of children in the official 
age group for that level, the comparison is made between the numbers 
of pupils in different grades with the numbers of children correspond- 
ing to the official age of these grades. This approach provides a more 
detailed picture, but the disadvantage of the other method exists here 
as well. What is true for a complete level of education is also true for 
each grade of that level. A good example of this is shown in table 3 
which gives the age distribution of pupils in grade 6 in twenty-five 
primary schools in Gabon in 1962. (It is to be noted that the official 
age for students in grade 6 is 11.) 


TABLE 3. Age distribution of grade-6 pupils in Gabon, 1962 


Age Boys Girls Total 
10 ч 1 1 2 
11 5 4 9 
12 23 1t 34 
13 96 38 134 
4 115 50 165 
15 95 52 147 
16 108 54 162 
17 61 21 82 
18 26 4 30 
19 8 — 8 
20 9 E 9 
21 3 — 3 
22 1 — 1 
23 1 m dil 
Total 552 235 787 


————M  MMM—— . O T 
SOURCE J. Proust, ‘Les déperditions scolaires au Gabon’, in Etudes ‘Tiers Monde": Problémes de 
planification de l'éducation, Paris, Presses universitaires de France, 1964, p. 120 


For these reasons, in order to obtain an accurate idea of school 
enrolment in a country, it is necessary to calculate the school enrol- 
ment rates by age, that is, the proportion of the children of each age 
who are actually in school. It is also of value to separate them by sex, 
since the rates for the two sexes may be different. 

As an illustration table 4 shows the school enrolment rates in the 
Philippines in 1960. The data on the school-age population and the 
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TABLE 4. School enrolment by age and sex in the Philippines, 1960 


Boys Girls 
Total Number Enrolment Total Number Enrolment 
population enrolled percentage population enrolled percentage 

Age (000) (000) (000) (000) 
6 481 15 3.2 448 16 3.7 
di 484 121 25.0 455 124 27.3 
8 434 209 48.2 408 210 9158 
9 359 227 63.1 343 228 66.4 
10 436 289 66.3 405 280 69.0 
11 298 215 72.0 283 209 74.0 
12 417 278 66.7 379 255 67.2 
13 313 200 63.9 306 188 61.5 
14 301 155 51.7 296 140 47.3 
15 288 122 42.2 277 104 37.5 
16 275 95 34.5 292 85 292 
17 268 76 28.2 271 62 22.7 


— — — — — 
SOURCE Census of the Philippines, 1960, Population and housing, vol. II Summary report, Manila, 
1961 


number actually enrolled in schools are shown in pyramid form in 
figure 5. It will be seen that in the Philippines, as in Turkey, there is 
a decided preference for giving the children's ages in even numbers. 
This applies to children not in school as well as to those actually 
enrolled. For example, the number of children whose ages were given 
as 10 or 12 was considerably greater than those said to be 11. 

The age pyramid technique can also be used for purposes other than 
calculating the school-age population. It can be applied, for example, 
to the teaching staff. 


d. Age structure of the teachers and its effects on the recruitment and 
costs of teaching staff 


One of the major causes of the loss of teaching staffis retirement. Thus, 
an accurate knowledge of the age structure of the teaching force is es- 
sential in order to prepare for these losses. For example, figure 6 shows 


1. This is not always the case. The Proportion of those who leave the teaching 
force long before their retirement can be quite high. In England and Wales, 
for example, out of 1,000 women enrolled in colleges of education, 900 enter 
teaching. Only 267, however, remain after eight years. A certain number of 
these may later return to teaching, but even so the total figure never reaches 
more than 409. As for men, out of 1,000 enrolled in colleges of education, 673 
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FIGURE 5. Age pyramid based on data in table 4 


the age pyramid of ‘certificated’ physics teachers in secondary schools 
in France in 1957. This pyramid clearly shows that the proportion 
of teachers over 45 is relatively large. Retirement is optional from 60 
to 65 and obligatory at 65. It is therefore easy to predict that the num- 
ber of teachers who will retire during the following fifteen years will 
be relatively large, thus making it necessary to boost recruitment in 
order to replace the retiring teachers, as well as to meet the needs of 
increased enrolments, 

Another possible application of the age pyramid to the teaching 
staff is concerned with salaries. Since teachers’ salaries are geared to 
levels of seniority, the age structure, or better still the structure by 
year of seniority of the teaching staff, enables an accurate forecast to 
be made of the financial effects of changes in the pay scale. It is ob- 
vious that the average salary, and consequently the unit costs, are 


remain in teaching after eight years and the number decreases regularly thereafter. 
(United Kingdom, Department of Education and Science, The Demand for and 
Supply of Teachers, 1963-1986. Ninth Report of the National Advisory Council on 
the Training and Supply of Teachers, London, HMSO, 1965, p. 84.) However, 
due to the lack of more detailed data, those teachers who left general education 
to teach in technical institutes or to teach abroad are considered here to have 
left the teaching force. 
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FIGURE 6. Age pyramid of ‘certificated’ physics teachers in secondary schools, 
France, 1957 


SOURCE This pyramid is taken from the excellent work of Roland Pressat, L'analyse démographique, 
Paris, Presses universitaires de France, 1961, р. 251 (publication of the Institut national. 
d'études démographiques) 


higher when the majority of teachers consist of comparatively old 
persons (as is the case with the physics teachers in France in figure 6) 
than if the majority of teachers are relatively young. 


Section Ш 


Population structure by economic activities and the 
problems of forecasting manpower requirements 


The first problem is to know the percentages of the total population 
devoted to different economic activities. In other words, it is the pro- 
blem of distinguishing between the active and the inactive population. 


1. Active and inactive population 


This apparently simple distinction actually presents a number of dif- 
ficulties. The problem is to give an exact and unambiguous definition 
of active population—far from easy if we take into account all the 
complexities of real situations. By way of illustration, here are some 
typical difficulties which may be encountered. 

It is quite evident that household servants and family helpers should 
be considered as economically active persons. But what about house- 
wives or other female members of a family who do exactly the same 
work? Difficulties of a similar nature may arise in connexion with 
agriculture. In this sector, the activity is essentially seasonal and the 
work differs in nature and in intensity according to the periods of the 
year, At peak times (harvesting, for example) many persons are hired, 
but they are engaged only for periods of intense activity. Should they 
be listed as economically active persons? Similar questions arise con- 
cerning part-time workers, young men doing their military service, etc. 


a. Definition of active population 


To show the complexity of classifying the active population, the 
following is the definition proposed by the United Nations. The active 
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population designates ‘all persons of either sex who provide the human 

resources for the production of goods and services’. It includes theo- 

retically the following groups. 

1. Civilian employers, employees, own-account workers and unpaid 
family workers. 

2. Armed forces. 

3. Employed and unemployed persons, including those seeking work 
for the first time. 

4. Persons engaged in part-time economic activities, 

5. Domestic servants, 

The inactive population, on the other hand, consists of persons who 

do not exercise any economic activity, It includes housewives, students, 

retired people and children below working age. 

However, this very broad definition by the United Nations is not 
universally accepted, and thus care must be taken when making com- 
parisons between countries. For example, in many countries, people 
seeking employment for the first time are not included in the econom- 
ically active population, nor are unpaid family workers, members 
of the armed forces and part-time workers. 


b. Active populations and activity rates by age and sex 


Obviously, the proportion of economically active Persons varies ac- 
cording to age and sex. For this reason, it is useful to calculate by 
Sex the percentage of the population in each age group who are 
counted as being economically active, Table 5, for example, sets out 
some figures for the economically active population and activity rates 
by sex and age in four countries, 

As the table shows, the activity rates for men aged 20 to 59 are 
very high and are very nearly the same for all four countries, On the 
other hand, marked differences are apparent in the 15-19 age group 
(dependent on length of schooling) and also in the data for women. 
The rate of economic activity for women is particularly low in Costa 
Rica but very high in Guinea, These differences may be partially the 
result of national characteristics, but most of all, they are due to differ- 
ences in definition of the active Population. 

Once the active population has been estimated, it is appropriate to 


1. United Nations, Principles and Recommendations for National Population 
Censuses, New York, 1958, para, 414 (58.ХУП.5). lub cae a 
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TABLE 5. Economically active population and activity rates by sex and age (% 


Guinea 1955 Costa Rica 1963 Korea 1960 United States 1960 

Age group M F M F M F M F 
15-19 85.9 84.9 77.8 19.7 45.2 25.5 43.2 27.5 
20-24 95.1 88.3 94.1 24.4 75.9 30.7 84.6 44.8 
25-29 97.5 89.5 97.8 20.3 90.9 26.6 93.9 35.1 
30-34 OTA. 91.7 98.2 18.7 95.7 29.0 95,3 = 35:5, 
35-39 97.9 92.0 98.4 18.0 96.3 32.9 958 403 
40-44 n 98.2 16.5 96.9 34.8 95.4 45.3 
45-49 97.4 86.8 98.0 148 96.4 35.2 94.4 47.4 
50-54 95.0 73.5 96.8 127 91.1 32.8 92.2 45.8 
55-59 91.8 59.6 95.4 10.5 88.5 29.3 87:7 39.7 
60-64 79.6 37.0 90.4 86 71.1 168 77.6 29.5 
diis: iios o s at ША лы 


SOURCE United Nations, Demographic Yearbook, 1964, New York, 1965, table 8 


see how it is distributed among the different sectors of economic 
activity. 


2. Distribution of the population 
by sectors of economic activity 


Three sectors of economic activity are traditionally distinguished: the 
primary, secondary and tertiary sectors. The primary sector covers 
activities in which production is based on natural resources (agricul- 
ture, mining, etc.), the secondary sector is that of the manufacturing 
and processing industries, and the tertiary sector is that of the services. 
It is readily seen that the tertiary sector is the most heterogeneous. It 
includes all kinds of activities, but two of its sub-sectors merit special 
mention: the sub-sector of commerce in its broad sense (banking, in- 
surance, transport and distribution services) and the sub-sector of 
culture and recreation (education, radio, television, publications, enter- 
tainment, etc.). 

The relative sizes of these three sectors have varied considerably in 
the course of time in the now developed countries. Likewise, great 
differences are observed today when comparison 15 made between the 
developed countries and the developing countries. In the latter, it is 
Still the primary sector which is predominant, while the secondary 
Sector is only slightly developed. In the other countries, on the con- 
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trary, the size of the primary sector has become much smaller in ге- 
lation to the secondary and tertiary sector. Table 6 illustrates the 
distribution of the active population by sectors of the economy in 
selected countries in 1960, 


TABLE 6. Distribution of the active population by sectors of the economy, selected 
countries, 1960 (% 


Primary Secondary Tertiary 
Country sector sector sector 
Ghana 59.7 124 27.9 
Morocco 57.9 10.8 31.2 
United Arab Republic 56.9 31.6 11.5 
Japan 33.5 29.2 37.2 
Егапсе 214 36.1 42.5 
Federal Republic of Germany 13.4 47.7 38.9 
United States of America 16-1 34.0 58.5 
SOURCE Derived from data in the United Nations Demographic Yearbook, 1964, New York, 1965, 

р. 240 et seq. 


This classification into only three sectors of economic activity is 
obviously too general to be used for any detailed calculations. In order 
to make comparisons between countries, the United Nations prepared 
an international standard classification of all economic activities 
(ISIC), based upon nine divisions of economic activity.! However, in 
addition to this distribution by divisions of activity, the distribution 
by occupations must also be known in order to forecast manpower 
requirements, 


3. Distribution of the population 
by occupation 


The distribution of the population by occupation does not necessarily. 
Correspond to the distribution by sectors of activity. While all farmers 
Will, of course, be listed in the agricultural sector, a mechanic, for 
example, may work in any of such diversified branches as agriculture, 
mining, manufacturing industry, electricity supply, and transport. 
To make international comparisons easier, the International Labour 
Office prepared an international standard classification of occupations 


1. United Nations, International Standard Industrial Classification of All Economic 
Activities, New York, 1958. (Statistical papers, series M., no. 4, rev. 1.) 
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(ISCO) based upon ten major groups of occupations.’ In order to 
prepare forecasts of manpower requirements, it is often necessary— 
as all sectors of economic activity do not develop at the same pace— 
to make cross-classifications giving, for example, the classification 
by occupation within each sector. In this way, if the expected increase 
of production in each sector of activity is known, the manpower re- 
quirements for the various occupations or types of employment can 
be estimated on the basis of this cross-classification. Nevertheless, a 
difficult problem still remains in linking the job to the qualification, 
that is, matching the occupation to the type of training received. 

In any event, no matter how carefully a forecast of manpower re- 
quirements is made, the forecast can only be approximative. One 
should therefore proceed with extreme care in planning the future 
enrolments in technical and higher education.* 

This type of information on the structure of the population by 
economic activity is of importance to educational planners. But there 
is another aspect of the population structure which may also be of 
great interest to them, namely, the geographical distribution of the 
population. 


1. International Labour Office, International Standard Classification of Occupations, 
Geneva, 1958. b 

2. The following publications are recommended for study on these problems: 
Е. Harbison: Educational Planning and Human Resource Development, Paris, 
Unesco/ITEP, 1967. (Fundamentals of educational planning, 3.); H. S. Parnes, 
Forecasting Educational Needs for Economic and Social Development, Paris, 
OECD, 1962. 
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Geographical distribution of the population 
and the problem of location 
of educational institutions 


The distribution of the Population in a country is, of course, far from 
uniform; some areas are densely populated, others much less so, 

When there is no co-ordinated policy (such as a regional develop- 
ment plan), the development of individual areas may be very unequal 
and the difference between areas тау continue to increase. Thus, 
the population of already densely inhabited areas may continue to 
grow, while scarcely populated areas become depopulated. In other 
words, the geographical distribution of a population is never static, 
and this poses problems for educational planners. 


l. Measuring the geographical distribution 
ofa population 


А study of the population density of different areas constitutes a 
preliminary assessment of the geographical distribution of a popula- 
tion, but, in order for a Survey of this kind to have meaning and use- 
fulness, it must focus on the smallest geographical or administrative 
units, as an average density figure is necessarily of less significance. 
But when the only available population data are based on random 
sampling in a limited number of administrative units, and when the 
results are later extrapolated to the whole of the territory, the figures 
arrived at make it impossible to know the population of many ad- 
ministrative units. In these conditions the estimate of population 
density is, to say the least, extremely vague. A large town or city in an 
area automatically raises the density rate of the administrative unit 
and thereby falsifies the data for the rural areas contained in that unit. 
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For this reason, the population of urban centres is sometimes ex- 
cluded from the estimates. 

Another way of estimating the geographical distribution of the 
population is to classify the administrative units according to the num- 
ber of their inhabitants. But here again there is a drawback because 
the over-all size of the population does not provide any indication of 
the local characteristics of the society (whether it is concentrated or 
dispersed). Such data on an area are an important factor in planning 
the location of educational premises. 

By way of illustration, table 7 shows the distribution of villages in 
Morocco according to size of population. It will be noted that the 
great majority of Moroccan villages have a population of less than 500, 
a feature which presents problems for the development of education 
in rural areas, 


TABLE 7. Distribution of villages in Morocco according to size of population 


Population Number of villages Percentage of total 
Less than 300 20 662 68.6 
From 300 to 499 5580 18.5 
From 500 to 999 3132 10.3 
From 1 000 to 2 000 601 1.9 
Over 2000 136 0.7 


.... ²˙ —ꝛ—ꝛ—»ꝛ ß ЗЕНОН ВЕ 
SOURCE Unpublished document 


Moreover, what is important for educational planners is not only 
the current distribution of population, but also its future trend. It is 
therefore necessary to study internal migrations. It must be admitted 
that as a general rule very little is known about these population shifts 
inside a national territory. While the periodical censuses make it 
Possible to determine the rate of growth of different areas (urban 
Centres in particular), the percentage of that growth which is due to 
natural increase and the percentage which is due to internal migra- 
tions are not known, and still less is known about the age and origin 
of the migrants. 


1. I shall take up this problem again in Part Two of this booklet in studying 
Population movements. See, in particular, pages 77 and 78. 
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2. Planning the location of schools 


Two considerations which may sometimes be contradictory must be 
taken into account in locating schools: the size of population and the 
catchment areas of the school. 

In so far as the size of population is concerned, one thing is evident. 
There must be a certain minimum number of pupils living in an area 
in order to justify the building or installation of a school. This problem 
is complicated in the case of secondary schools with their greater 
number of both compulsory and optional subjects, 

It is also important that the area served should not be too large, 
so that the pupils can easily reach the school from their homes. The 
acceptable limits of that area obviously depend on the ages of the 
children, the facilities offered, (e.g., the existence of a school lunch 
room), the means of transport available, and whether or not the cli- 
mate is severe. Of course, in an area of dense population, the problem 
does not arise. There is always a sufficient population so that the area 
served by the school need not be too large. But the situation is different 
in areas of more dispersed population and especially in rural areas, 

In primary education, where one-room Schools can be operated 
without too great a drawback from the pedagogical point of view, the 
problem of locating schools does not present insurmountable diffi- 
culties. This is again well illustrated in Morocco; table 8 shows the 
distribution of primary schools in rural areas according to the number 
of classrooms in the schools. 

Owing to the small size of Moroccan villages, 89 per cent of the 
schools have less than one classroom for each of the six grades or 
forms of primary schooling. This implies either that there are schools 


TABLE 8. Rural schools in Morocco according to number of classrooms 


Type of school Number Percentage 
I classroom 1 625 36 
2 classrooms 1400 31 
3 classrooms 468 10 
4 classrooms 342 7 
5 classrooms 239 5 
6 classrooms or more 481 11 

Total 4555 100 


Source Unpublished document 
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which provide only partial schooling or that several uw di 
the same room with the same teacher. It should be noted, hdjever, 
that the pupil/teacher ratio is lower in the rural schools than in the 
urban areas (31.7:1 as compared with 44:1). 

At the secondary level of education, because of the optional courses 
offered and the subjects to be taught, the number of students must be 
much greater to justify the creation of a school. Depending on the 
size of the local population, its age distribution and the proportion 
of children attending school, the catchment area for the secondary 
school may be very large. When this area becomes too large, the 
provision of a school bus pick-up system or the accommodation for 
boarding students may be necessary. But all this will obviously in- 
crease the cost—and it is on the basis of the comparative costs that 
the final choice of one solution or another can be made. 

In any event, it must be understood that the location of schools 
cannot be based on purely theoretical considerations. Many factors 
have to be taken into account (population trend, means of transport, 
other economic and social factors) and all these factors may vary 
from one area to another. It is therefore at the local level that people 
know them best, and that is why, as far as possible, the local authorities 
should be fully involved in the location of schools. 

Another problem arises from the differences in the proportion of 
children attending schools in different areas. In selecting school sites, 
should areas where participation rates are particularly low be favoured 
at the risk of obtaining small numbers of pupils or should more schools 
simply be provided where the population density makes it easily 
justifiable to build more schools? It is not easy to answer this question 
which involves a matter of principle. Should the total number of 
students be increased to the maximum, or, on the contrary, should 
equal opportunities be provided for all boys and girls regardless of 
where they live? The problem is further complicated by the fact that 
the unit costs in different areas are not the same (due, in part, to lower 
pupil/teacher ratios and the necessity of paying salary bonuses to 
encourage teachers to take less desirable posts). Following the same 
line of thought, it must be noted that as the school enrolment rate in- 
creases, the problems of establishing schools are multiplied and the 
objective of compulsory schooling implies the creation of schools in 
the most out-of-the-way places and on the least favourable sites, with 
all the consequences which all that can have on the cost. 

Planning the location of schools is further complicated in multi- 
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ethnical and multi-lingual countries by the need to take such special 
local characteristics into account. 

So far, I have discussed the structure of a population in its different 
aspects and tried to show the effects which that structure may have 
on the planning of education. But educational planners cannot be 
content with knowing the present situation; they must also have an 
accurate picture of the problems to be encountered in the future. In 
particular, they must know what the trend of that population will be 
in future years. That is the subject to be tackled in the following pages, 
by studying population changes and their impact on educational 
planning. 


Part Two 


Population changes and their impact 
on educational planning 


The study of population changes must take into account the trend of 
any increase (or, rarely, decrease) in the population over a period of 
time. Obviously, the two main factors which affect this trend are 
natality and mortality. The combination of these two factors, plus 
migration, determine the changes in size of a population. These are 
the factors which will now be discussed. 
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Natality 


In this section, I shall first discuss the ways of measuring natality 
and then look at some of the trends in natality in selected countries, 


1. Methods of measuring natality 


Two main rates are used to estimate natality; either the crude birth- 
rate or the fertility rate. 


a. The crude birth-rate 


This, the simplest rate, is obtained by comparing the number of /ive 
births during a year with the average population for that year, The 
average population for a year can be considered either as the popu- 
lation figure for 1 July of that year or as the average of the population 
figures for the beginning and the end of the year. 

It is to be noted that, as arule, the birth-rate is given per thousand. 
This is also done for other demographic rates, 

Although the crude birth-rate has the advantage of being a simple 
rate, easily obtained from general data, it nevertheless has certain 
disadvantages. One of these disadvantages is that it gives the ratio of 
live births to the total population, whereas, in fact, only a part of the 
female population is of child-bearing age. Consequently, the crude 
birth-rate may vary according to the age structure of the population, 
in particular the percentage of women of child-bearing age in relation 
to the total population. This rate, therefore, cannot be used to make 
comparisons between countries, because the age structures may be so 
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different. This is why demographers prefer to use the fertility rate 
rather than the crude birth-rate. 


b. Fertility rates 


In discussing fertility, the first thing to say is that the term itself im- 
plies a linkage between the number of births and the number of women 
of child-bearing age. A distinction can be made, however, between the 
general fertility rate and the fertility rate by age. 


1. The general fertility rate. This rate is the ratio of live births to the 
number of women of child-bearing age (generally considered to be 
women of 15 to 49). As in the case of the crude birth-rate, this rate is 
expressed per thousand. If the total number of births is related to 
the total number of women aged 15 to 49 years (married and un- 
married), we obtain a general fertility rate. If, on the other hand, we 
take into account only legitimate births and married women we obtain 
a legitimate fertility rate. 

One of the drawbacks of the general fertility rate is that it does not 
give an accurate idea of fertility. It is a known fact that fertility varies 
with age and is particularly strong in women between 20 and 30. 
Therefore the general fertility rate of the population may be higher 
or lower according to the proportion of women aged 20 to 30. For 
this reason planners prefer to calculate the fertility rate by age. 


2. Fertility rate by age. Fertility rates can of course be calculated for 
each year of age (by finding, for example, the ratio of the number of 
live births by 20-year-old mothers to the total number of women aged 
20). But, in general, fertility rates are given by age groups (ages 
15-19, 20-24, 25-29, etc.). As shown above, general fertility rates by 
age and legitimate fertility rates by age can be calculated separately. 

Where there is no voluntary birth control, the fertility rate by age 
provides a relatively accurate measurement of the number of births. 
When these rates are known, it is possible to forecast the number of 


1. A distinction is sometimes made in demographic analysis between "fertility" 
and ‘fecundity’, fecundity referring to the biological capacity for having children 
(potential fertility) and the word fertility being used to refer to actual births 
(actual fertility). The two terms mean the same thing when there isno intentional 
limitation of births, or birth control, but otherwise they are different in meaning, 
as a ‘fecund’ couple may in fact remain voluntarily childless and therefore lack 
‘fertility’. 
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future births with some degree of accuracy. But where birth control is 
practised, the use of these rates may prove to be very difficult. When 
the size of the family is voluntarily restricted and when the births are 
voluntarily spaced, the age of the women is no longer the only factor 
affecting fertility. Other factors come into the picture, such as age at 
marriage, length of time married, the number of children preceding a 
given birth. Under such conditions, it is easily seen that the fertility 
tate by age becomes less significant. Nevertheless, in spite of such 
shortcomings, as long as they are used with precaution, the fertility 
rates by age are still the best way of forecasting future births, (This 
point will be taken up again when studying methods of making popu- 
lation projections.) 

Having thus analysed the different ways of measuring natality, 1 
shall now turn to natality trends in selected countries. 


2. Natality trends in selected countries 


It is sufficient to glance at figure 7, showing the number of births in 
Sweden from 1900 to 1965, to see how much natality can vary in a 
country over a period of time, 


With the notable exception of 1920, the number of births in Sweden 
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Ficure 7. Trend of births in Sweden (1900-1965) 


SOURCE OECD, Education Policy and Planning in Sweden, Paris, Directorate for Scientific Affairs, 
1966, p. 19 (DAS/EIP/66.37.) 
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steadily dropped from 1900 to 1935. It then increased, the increase 
being particularly large between 1940 and 1945. It then dropped again; 
that decline can be linked with the smaller number of people born after 
1920 arriving at the age of reproduction in the late 1940s and 1950s. 
In 1960 the direction of the curve changed again. 

In the face of such great variations, it is easy to see the danger of 
trying to extrapolate the number of future births from past trends. 
Nevertheless, the number of future births has great significance for 
educational planners. It is evident that the number of births in future 
years will determine the number of pupils and students in the various 
levels of education. Although at the present time in most of the de- 
veloping countries educational planning is mainly concerned with in- 
creases in numbers of pupils and students, in other countries—after 
a period of declining natality—educational planning may be involved 
in planning for a decline in numbers of pupils and students. 

It must be realized, however, that a decline in the birth-rate is not 
the only cause of a declining number of school pupils. As will be seen 
later, internal migration of the population may cause the number of 
inhabitants in rural areas to change very decidedly. In such cases, the 
result may be a drop in the number of pupils and under-utilization 
of rural schools, while at the same time, new schools must be built in 
urban areas to accommodate the children of the new influx of families. 
In this way, planning for an increased number of pupils may take place 
simultaneously with planning for decreased numbers in the same 
country. 

The decline in natality which was observed in Sweden at the end of 
the nineteenth and the beginning of the twentieth century was a general 
phenomenon in all countries of western Europe. While the crude 
birth-rate had been about 40 per thousand in the eighteenth century 
in most of these countries, it then dropped to 18 per thousand, the 
lowest rate being reached in the period between the two world wars. 

But when there is a systematic policy of birth control and that policy 
is effectively applied, the decline in the birth-rate may be even more 
rapid. Table 9 shows that Japan’s crude birth-rate dropped in ten 
years from 30 per thousand to 18 per thousand, that is, to a level 
comparable to that of western European countries. 

Other countries which have judged their population growth to be 
too rapid have also tried to apply a policy of birth control. The results 
obtained have often been rather disappointing, however, either be- 
cause of the resistance of the population or because of the relatively 
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TABLE 9. Trend"of the crude birth-rate in Japan (/o) 


Years Rates Years Rates 
1945-49 30.2 1962 17.1 
1950-54 23.7 1963 17.3 
1955-59 18.2 1964 17.7 
1960 17.2 1965 18.6 
1961 16.9 


SOURCE United Nations, Demographic Yearbook, 1965, New York, 1966, p. 293 


complicated nature of the methods used. For these two reasons, it 
seems that the general level of education of the population—and the 
example of Japan proves the point—is a decisive factor for the success 
of such a policy. 

But while natality may vary with time, it varies still more greatly 
when comparisons are made between countries. By way of illustration, 
table 10 gives the crude birth-rates for selected countries of the world 
in 1964. 


TABLE 10. Crude birth-rate in selected countries in 1964 (%) 


Country Rate Country Rate 

Developed countries Latin America 
United States of America 21.2 El Salvador 46.8 
Canada 23.8 Honduras *46.3 
United Kingdom 18.7 Mexico 45.2 
Fed. Rep. of Germany 18.2 Venezuela *43.4 
France 18.1 Nicaragua 41.8 
Japan 17.7 

Africa Asia 
Gambia 44.9 Burma 39.7 
Réunion 43.3 Malaysia *39.4 
Madagascar 42.4 China (Taiwan) 34.5 
Mauritius 38.1 


— ————-—-— 
SOURCE United Nations, Demographic yearbook, 1964, New York, 1965, pp. 527-536 * 1963 


As can be seen, the crude birth-rate of developing countries aver- 
ages between 40 and 45 per thousand, which is about double the rate 
of most of the developed countries. But as the crude birth-rate depends 
on the age structure of the population, it is not a really accurate way of 
making comparisons between countries. It is thus preferable to com- 
pare the fertility rates by age, as shown in table 11. 
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TABLE 11. Fertility rates by age for selected developed and developing countries 
Clo) 


Country 15-19 20-24 25-29 30-34 35-39 40-44 45-49 
Sweden 1962 40 133 142 84 38 10 0.6 
United 

Kingdom 1960 34 165 172 101 46 14 0.8 
Fed. Rep. of 

Germany 1963 30 145 185 103 50 17 0.8 
France 1962 23 167 177 107 53 19 11 
Portugal 1963 27 139 178 137 95 45 3.3 
Peru 1961 78 231 245 201 153 74 18 
China 

(Taiwan) 1963 43 252 337 231 139 61 9.8 
Рапата 1962 151 310 288 199 129 41 72 


Mauritius 1963 104 309 288 245 161 67 6.8 


——————————————————————————— 
source Calculated from data in United Nations, Demographic Yearbook, 1964, New York, 1965 
рр. 130-155 and pp. 537-543 


The first point to notice is that the fertility rates at all ages are 
higher in the developing countries than in the developed countries, 
which was to be expected. But what is also to be noted is that the dif- 
ference is comparatively low for the 20-24 and 25-29 age groups but 
is greater for the other age groups and especially for those between 
40 and 49 years of age. This shows the difference between people who 
practise voluntary limitation of births and those who do not, or at 
least not to a significant extent. Where birth control is practised, as 
soon as the family has reached the preferred size, an effort is made to 
avoid any further births, and this preferred size may be reached while 
the mother is still comparatively young. Where no birth control is 
practised, potential fertility (fecundity) and actual fertility are the same, 
and the trend of actual fertility by age is linked mostly to biological 
factors. In this case, as I have shown, it is possible to make fairly 
accurate forecasts of future births from the fertility rates by age. 

Having analysed natality, I shall turn to the second factor which 
can affect population change, namely, mortality, 


51 


Section II 


Mortality 


Two types of mortality are usually distinguished, according to the 
causes of death: endogenous mortality and exogenous mortality. 
Endogenous mortality means death occurring from a cause which is 
to some extent inherent in the individual. Thus, when a child is born 
with deformities and dies because of these deformities, its death can 
be placed in this category. Also in this category are deaths due to old 
age or diseases which accompany old age such as vascular lesions and 
cancer, 
Exogenous mortality, on the other hand, is linked with other causes, 
such as accidents, contagious diseases, and alimentary deficiencies. 
Although this may appear to be a very clear-cut distinction, it 
is not all that clear when real situations are examined, because the 
causes of death may be unknown or not declared, or because the 
causes of death may be multiple. Nevertheless, the distinction is very 
useful. An interesting fact is that, although the progress of hygiene 
and of medical care, on the one hand, and the raising of the standard 
of living, on the other hand, are capable of reducing exogenous mor- 
tality to a marked extent, they have very little effect on endogenous 
mortality. Medical progress indeed can prevent certain premature 
deaths but cannot prolong life beyond a certain limit. Hence, when 
there is a decline in mortality, it affects the younger generations rather 
than the older ones. The result is that a decline in the mortality rate 
has the effect of creating a younger population (an increase in the 
younger section of the population in comparison with the older part). 
Asin the case of natality, we shall examine successively the ways of 
measuring mortality, and then the trend of mortality in selected 
countries. 
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Methods of measuring mortality 


The simplest way of measuring mortality is the crude death-rate. 
This rate is obtained by dividing the total number of deaths in a year 
by the average population figure for that year. The calculation of 
this rate is obviously quite straightforward because it does not require 
detailed mortality statistics. However, it has its disadvantages, espe- 
cially for making comparisons between countries. As an example, the 
crude death-rate for China (Taiwan) was 5.7 per thousand in 1964 
while for the United States in the same year it was 9.4 per thousand. 
But it would be absurd to say that the mortality level is higher in the 
United States than it is in Taiwan. This apparent paradox is easily 
explained by the fact that mortality differs greatly according to age, 
being low for the younger ages and higher for the more advanced 
ages, The proportion of deaths in relation to the total population will 
therefore depend on the age structure. A youthful population (i.e., а 
population in which the proportion of younger people is relatively 
larger in comparison with the proportion of older people) will there- 
fore show a lower crude death-rate than an older population. 

The general nature of the crude death-rate thus dimishes its signi- 
ficance to demographers, who, faced with the fact that the level of 
mortality differs according to age, are inclined to calculate mortality 
rates by age. These rates obviously provide much more accurate in- 
dications of the level of mortality of a given population. It should 
also be noted that these mortality rates are calculated separately for 
men and for women, for the two rates are quite different; in most 
countries the mortality rate is higher for men than for women and this 
is true for all ages. 


a. Mortality rates by age 


In calculating mortality rates by age, the term ‘cohort’ is much used 
when referring to people born during the same period, for example the 
same calendar year. Obviously, through the years, the number of 
persons in a cohort decreases because of deaths. By following the 
trend of a cohort—and of course of other cohorts—we can study the 
effects of mortality. By comparing, for example, the number of deaths 
in a cohort at age 50 with the number of survivors at that age of the 
same cohort we can obtain a measurement of mortality at age 50. That 


measurement is a mortality rate. 
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The calculation of mortality rates needs detailed statistical data, 
including statistics covering the number of deaths at a given age and 
the number of survivors at the same age for the same cohort. In many 
cases, however, these detailed statistics are not available. It is there- 
fore necessary to calculate the death-rates at different ages, and these 
rates in turn give the proportion of deaths of persons of each respective 
age during the calendar year compared with the average total number 
of individuals of that age during that same year. 

The death-rates certainly give valuable information concerning the 
mortality characteristics of a population. They do not, however, enable 
us to make more detailed calculations, and in particular to establish 
mortality tables, to which we shall refer later. For that reason, an effort 
has been made to convert from death rates to mortality rates. 


1. Conversion from death-rates to mortality rates: the Reed-Merell 
method. By examining the populations of different states of the United 
States in 1910, 1920 and 1930, for which both the death-rates and the 
mortality rates were available, Reed and Merell endeavoured to find 
connecting links between these respective values.’ It is impossible here 
to go into all the details of their methods of calculation. But the 
results of the Reed-Merell work have been published in the form of 
tables giving the equivalent mortality rate for all likely values of death- 
rates of the four-year, five-year and ten-year age groups. 

Obviously, the fact that Reed and Merell based themselves on the 
statistics of the United States in establishing the relationships between 
death-rates and. mortality rates limits somewhat the scope of their 
work, as it is undoubtedly true that the mortality structure and rates 
by age for the developing countries do not always correspond exactly 
to those which have been observed in the United States during the 
period covered. 

In spite of this reservation, it must be said that the Reed-Merell 
tables are a very convenient working tool and that they make it pos- 
sible to convert rapidly from death-rates to mortality rates when there 
are no other available means of doing so. 


2. Comparison of levels of mortality between countries. We have already 
noted that the crude death-rate is a very imperfect way of comparing 
mortality levels between countries. Mortality rates by age are much 


1. L. J. Reed and M. Merell, ‘A short method for constructing an abridged life 
table’, The American Journal of Hygiene, Sept. 1939, vol. 30, no. 2, pp. 33-62. 
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more accurate for this purpose but they have the disadvantage, how- 
ever, of being too detailed and analytical. So, when there is a need to 
make such comparisons, an age-standardized death-rate, based upon 
the detailed data, is used. This rate may be calculated either by ap- 
plying different mortality rates to a standard population (the ‘direct 
standardization method’) or by applying a standard set of rates to 
different populations (the ‘indirect standardization method’). Either 
method will result in an estimate of the numberof deaths expected in 
one population, based upon information from another population. 
This number of expected deaths can then be used to calculate the 
standardized death-rate. 

For example, if a comparison is needed between mortality in the 
United States and that in Taiwan, either method may be used to arrive 
at the standardized death-rate. 

The direct method consists of first asking how many deaths would be 
expected in the United States if it had the same age structure as Tai- 
wan. Та this way, a standardized rate which eliminates differences due 
to population age structure is obtained. 

For the indirect method, the death-rates by age for Taiwan are 
applied to the population of the United States. Then, by dividing the 
real number of deaths in the United States by the number of deaths 
which would have occurred if the United States had the same death- 
rate by age as Taiwan, a standardized rate is obtained which enables 
the mortality of the two countries to be compared. 


3. Infant mortality. Special attention should be given in mortality 
studies to infant mortality, because the mortality rate for very young 
children is very high. Moreover, the infant mortality level is of much 
interest to educational planners because the number of children for 
whom schooling must be provided in the future depends on that level. 
Infant mortality is measured by the mortality rate at age 0, that is, 
the ratio of deaths from birth to 1 year of age to the total number of 
live births. Still-births can be distinguished from infant mortality, and 
the distinction can be carried even further to include perinatal mortality. 

We have already spoken of the differences between endogenous and 
exogenous mortality and have pointed out that endogenous mortality 
in the case of infants relates to those who are born alive but considered 
as being doomed to a very short existence in the present state of med- 
ical knowledge. Perinatal mortality is therefore obtained by adding 
endogenous mortality to still-births. 
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Finally, we have two overlapping concepts: 
Perinatal mortality — still-births+endogenous mortality 
Infant mortality = endogenous mortality+-exogenous mortality 
While the concepts of perinatal mortality and infant mortality are 
theoretically very accurate, their measurement is often imperfect, 
especially in developing countries. A very large proportion of infant 
deaths (and of births) are often not registered. The difference between 
true still-born and not really still-born (children who are live born 
but who die before their birth is declared) is a source of great difficulty 
even in countries where registration procedures are well organized, 


b. Life tables 


Life tables show the number of survivors at different ages of a group oe 
individuals of the same cohort or generation. Let us assume for exam- 
ple that it has been possible to follow up a group of 10,000 persons 
since their birth 100 years ago to the present date. Of this group, 1,600 
died before reaching the age of 1 year, 300 others before reaching the 
age of 2 years, 200 others before reaching the age of 3, and so forth. 
From these figures the number of. survivors at different ages can be 
derived. 


10000 births 

8400 survivors at 1 year 
8100 survivors at 2 years 
7900 survivors at 3 years, etc, 


A table of this kind has an undoubted historical value because it 
traces what happens to a generation over a period of time. It is not, 
however, of any current practical utility because it is linked to the 
mortality characteristics of the past. Thus, the number of survivors 
at age 1, indicated in the above figures, resulted from the infant 
mortality of a century ago. For this reason, instead of constructing 
life tables based on a real cohort, tables derived from current situations 
are constructed—based on a theoretical cohort. The Principle of con- 
struction of these tables is simple; starting with a theoretical cohort 
of 10,000 individuals, current mortality conditions (i.e., current mor- 
tality rates by age) are applied to that cohort. 

For example, mortality rates may be assumed as follows: 
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Age Mortality rates (/ %) 
70 


0 
1 
2 12 
3 
If a cohort of 10,000 is now used, it is immediately evident that the 
number of deaths at less than 1 year is: 
10000 x 70 
1000 
and that the survivors at the age of 1 are 10,000—700 = 9,300 
Of these 9,300, a certain number die before reaching the age of 2, 
a number which is found by applying the mortality coefficient at age 1: 
9300 x 18 
1000 
Therefore, the number of survivors at age 2 is 9,300—167 = 9,133. 
Continuing these calculations, the following table is obtained: 


= 700 


= 167 


Age Survivors 


0 10000 
1 9300 
2 9133 
3 9024 
4 8952 


In this way, by knowing the mortality rates at different ages, it is 
easy to construct a life table. However, as I have previously pointed 
out, the computation of the mortality rate presupposes the availability 
of accurate and detailed statistical data. In most of the developing 
countries, these statistics are often fragmentary and their accuracy is 
doubtful, making the construction of life tables very difficult. Yet, we 
shall see that such tables are an indispensable way of establishing 
future population projections. 

In the absence of a life table, provided that at least fragmentary 
data concerning mortality are available, it is possible to resort to the 
model life tables which have been prepared by the demographic ser- 
Vices of the United Nations. 


1. Model life tables. The construction of these tables rests upon a 
comparatively simple observation. In studying existing life tables, it 
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was observed that there is a certain relationship between the mortality 
rates for different ages. In other words, if the mortality rate at age 
35 of a population has a certain value, the mortality rate of that same 
population at age 45 does not have just any value but, on the contrary, 
a value which is linked, to a certain extent, to the the first rate. 

So, on the basis of the data contained in 158 national life tables 
covering the period 1900-1950, the demographic services of the United 
Nations worked out model life tables! giving the number of survivors 
of each sex at different ages according to various levels of mortality. 

It is not possible to go into detail here concerning the methods by 
which these tables were worked out.? We shall simply note that at the 
beginning, forty model tables were prepared corresponding to infant 
mortality levels from 20°/ to 330% , Then, with these forty ta»les 
twenty-four others, corresponding to life expectations at birth ranging 
from twenty years to 73.9 years, were interpolated. (We shall have 
occasion to return to this concept of life expectation at birth, which 
constitutes one of the component indicators of the different levels of 
mortality.) 

These tables, of course, give only average indications obtained [rom 
data relative to human groups in different periods of time and subject 
to diversified economic and social conditions. Therefore, the applica- 
tion of one of these tables to a particular population involves a certain 
possibility of error or inaccuracy. It is nevertheless convenient to 
refer to these model tables when only fragmentary mortality data are 
available and when there is no other way of establishing a mortality 
table. By choosing among the model tables the one which corresponds 
best to the fragmentary mortality statistics which are actually available, 
data are obtained which, although only approximative, have at least 
the advantage of being complete and which therefore make it possible 
to establish population projections. 


2. Life expectation. We have already referred to the concept of life 
expectation and it is now appropriate to clarify this concept further. 
Life expectation can be defined as the average number of years which 
individuals of different ages will live. For a population, for example, 


1. These tables are given in: United Nations, Methods for Population Projections 
by Sex and Age, New York, 1956 (Population studies no. 25, ST/SOA/Series A.) 

2. For further details, see: United Nations, Age and Sex Patterns of Mortality. 
Model Life-tables for Under-developed Countries, New York, 1955 (Population 
studies no. 22, ST/SOA/Series A.) 


58 


Section II 


the life expectation at birth indicates the average life span of the in- 
dividuals composing that population. On the other hand, life expecta- 
tion at age 60 is the average number of years which the individuals 
now 60 years old will probably live. 

The calculation of life expectation presupposes the availability of a 
life table, that is, data on the number of survivals of different ages. 
Since life expectation at birth is equivalent to the average number of 
years lived by a member of a cohort, in order to obtain that expecta- 
tion figure it is necessary first to compute the total number of years 
lived by all the members of that cohort and then divide it by the number 
of members of that cohort. On the other hand, if it is desired to find 
the life expectation at a given age, say 40, it is necessary to calculate 
the total number of years which the survivors at age 40 will live and 
divide that total by the number of such survivors. 

By way of illustration, a calculation can be made as follows of life 
expectation at birth: 


S, — number of individuals in the cohort 
S, = survivors at age 1 
S, — survivors at age 2 

etc. 


It is easy to see that since their birth the survivors at age 1 have lived 
for one year, the survivors at age 2 have lived one additional year, 
the survivors at age 3 have lived still another year, etc. Hence, the 
total number of years lived by the various survivors is equivalent to: 


Si S:H-S, 1... 


But it can also be considered that those who died between birth and 
age 1 lived an average of one-half year and it is possible to make the 
same assumption for those who died between age 1 and age 2, between 
age 2 and age 3, etc. The number of those who died between birth and 
age 1 is equivalent to S; - S, those who died between age 1 and age 2 
equivalent to S,—S,, those who died between age 2 and age 3 equi- 
valent to S, — S, and so forth. 

The total correction to be made is then: 


4(Sp—S,)+4(Si—S:)+4(S: —S5)+-... 
that is: 
$ (So—$1+-$:—$24+9.—Ss+...) —18, 
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The total number of years lived by the entire cohort is then 
$ So- Si ES Se- 


and the average numbers of years lived by a member of that cohort, 
that is, the life expectation of that cohort at birth, is equivalent to: 


„ ES9S SES. 
S банак пасла 
So 


StS: Sst... 


=}+ * 


The same procedure can of course be used to calculate life expecta- 
tion at other ages. 

Such are the principal ways of measuring mortality. I shall now turn 
to mortality trends in selected countries. 


2. Mortality trends in selected countries 


In the countries of western Europe, mortality has declined since the 
beginning of the nineteenth century. The crude death-rate which was 
about 30°/s9 in 1800, is now about 10°/o9. That decline has been gradual 
and is explained by scientific progress and the improvement of medical 
and social facilities, as well as by the higher standard of living and the 
higher cultural level of the people. 

In the developing countries, the decline of the death-rate has been 
much more rapid, as is shown in table 12. It should be noted, however, 
that this mortality decline is different from that of western European 
countries in that it is not actually the consequence of an increase in 
the standard of living, but results instead from recent medical dis- 
coveries which have made it possible to fight in a very effective way— 
and at a relatively low cost—against diseases which were taking а 
heavy toll of human life (cholera, smallpox, the bubonic plague, 
malaria, etc.). 

At the present time, therefore, the crude death-rate in the developing 
countries is similar to the rates in developed countries; in some cases 
it is even lower. But as we have seen earlier, the crude death-rate is a 
very imperfect way of comparing mortality levels between countries. 
The very low crude death-rate in developing countries is explainable 
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TABLE 12. Trend of the crude death-rate in selected developing countries (% o) 
Country 1945-49 1950-54 1955-59 1960 1961 1962 1963 


Africa 
Madagascar 18.7 14.5 13.3 12.3 12.7 14.8 15.8 
Gambia 19.9 17.5 17.9 12.1 14.5 15.0 15.7 
Mauritius 25.0 15.2 12.0 11.3 9.8 9.3 9.6 
Latin America 
Colombia 14.7 13.4 13.0 13.0 12.1 12.0 117 
Mexico 17.8 15.4 12.5 11.5 10.8 10.8 10.5 
Venezuela 13.5 10.6 9.7 74 73 7.0 7.2 
Asia 
Burma 37.1 29.8 20.3 19.9 184 18.9 21.3 
Malaysia 17.5 14.0 11.3 915! 92 


China (Taiwan) 15.1 10.0 8.0 6.9 


source United Nations, Demographic Yearbook, 1963, New York, 1968, 
Nations, Demographic Yearbook, 1964, New York, 1965, pf 
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not only by the recent decline in the mortality level but also Бу the, т 

youthful age of their populations. What should be compared, theres 

fore, are mortality rates by age, starting with infant mortality. — he 

The infant mortality rate is in general very inaccurately known ini the” 
developing countries because of incomplete registration of-births and 
also incomplete registration of deaths at very young ages. This rate, 
however, is still high and it is much higher than in the developed 
countries. While the rate is somewhere between 20 and 25*/;, in the 
European countries, the figure is around 80°/» in the developing 
countries, However, since the end of the second world war, the infant 
mortality rate has rapidly declined in most developing countries, as 
Shown in table 13. 

This comparison can be taken further by noting the differences in 
mortality rates of various populations at different ages. Table 14 gives 
data on the populations of African, Asian and European origin in the 
Union of South Africa and shows marked differences in mortality at 
different ages. Examination of this table shows that differences in the 
death-rate are especially large for the very early ages (0-4 and 5-9 
year groups). This confirms what was said before, that the mortality 
decline affects the younger age levels much more than the older levels 
and that the result of this mortality decline is that the population is, 
in general, much younger. 
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Population growth and forecasting 
school enrolment figures 


Population growth is of special interest to educational planners be- 
cause of its effect on the school-age population and the future enrol- 
ment figures in educational institutions at all levels. In this section, 
therefore, I shall give much attention to methods of making popula- 
tion projections and forecasting future school enrolments. 


1. Population growth 


Obviously, it is the joint action of natality and mortality which deter- 
mines the growth of a population, It is true that international migra- 
tions also play a part, but the characteristics of these migrations are 
peculiar to each country and to each specific situation. Migrational 
movements are therefore usually set apart; in the total growth of a 
population the natural growth, which takes into consideration only 
natality and mortality, is analysed independently. 


а. The natural rate of population growth 


Since the natural growth is equivalent to the difference between births 
and deaths, it is sufficient to calculate the difference between the crude 
birth-rate and the crude death-rate in order to have a measurement 
of the population growth. This is the crude natural rate of population 
growth. Table 16 shows the trend of these rates in selected countries 
during the period 1945-1964. 

What is immediately noted in this table is that the rate of natural 
population growth has increased in most of the developing countries 
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|323 33 233 321 333 5259 
#1223 832 228 883 83 325 922 


New York, 1965, tables 16 and 20 


Taste 16. Crude birth-rates, death-rates and natural growth rates for certain countries, 1945-1964 (/ 
1 1 П П 1 1 1 
sOURCE United Nations, Demographic Yearbook, 1963. New York, 1964, tables 19 and 23; and United Nations, Demographic Yearbook, 1964, 
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and that it can reach a very high level. In Colombia and Venezuela, 
for example, it is over 35*/,,. If that rate is continued in the future, the 
population of those countries will double every twenty years, which 
means, considering the exponential growth, that their population will 
theoretically be thirty-two times greater in 100 years! This gives an idea 
of what is meant by ‘population explosion’ and of the necessity for 
certain countries to resort to birth control. 

This increase in the rate of natural growth is due first of all to the 
rapid decline in the crude death-rate. This is a general phenomenon in 
all the developing countries, as we have already pointed out. It is to 
be noted, however, that the death-rate is still relatively high in coun- 
tries such as Gambia and Madagascar. On the other hand, it is at a 
very low level in other countries, such as Venezuela and Taiwan, In 
other words, mortality may decline further in the African countries 
and those countries may have in a near future a demographic situa ion 
like that in the Latin American and Asian countries. 

But while mortality has declined in all of the countries, the birth-rate 
tends to increase in some of them, and it is this combined action of 
decrease in mortality and increase in natality which has caused the 
‘explosive’ increase of the population in countries such as Colombia 
and Venezuela. 

That is what distinguishes the population situation of the western 
European countries at the end of the nineteenth century from the 
present situation in the developing countries. As we have already 
pointed out, the mortality decline has been very gradual in western 
Europe and although it preceded the birth-rate decline, the latter 
caught up with it, so that the mortality decline accompanied by the 
declining birth-rate did not bring about a too rapid increase of the 
population, It should also be noted that the ageing of the population 
(due to the declining birth-rate) prevented the mortality from dropping 
to very low levels. 

In developing countries, on the contrary, the mortality decline has 
been very rapid, while the birth-rate has held firm or has even slightly 
increased. Therefore, the result has been a very rapid increase of the 
population, 

It is, of course, very hazardous to try to discover trends when only 
crude rates are available and especially when one is not quite sure 
of the accuracy of these rates. In some countries, the increased birth- 
rate may result simply from better registration of births! It appears, 
nevertheless, that in a country such as Taiwan, the birth-rate, after 
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having increased and reached a high level, is beginning gradually to 
decline. In Japan, that decline is still more rapid and more percep- 
tible. 

A striking feature of table 16 is that where there is no voluntary 
restriction of birth, the crude birth-rate may reach the very high level 
of 48°/» (as in the case of Colombia). On the other hand, the death- 
rate in youthful populations may easily decline to the neighbourhood 
of 6°/o9 (as in Taiwan). The margin that such figures leave for popula- 
tion growth is therefore very large. 

It should be noted, however, that the crude rate of natural growth 
resulting from the crude rates of natality and mortality has the same 
disadvantages as these two latter rates in that it does not take into 
consideration the age structure, which may be very different between 
countries and even in the same country from one period of time to 
another. For this reason, the concept of ‘reproduction’ may be sub- 
stituted for the concept of population growth. The basic idea here is 
to find out to what extent one generation can replace the one from 
which it has issued. That leads, therefore, to the quantitative compari- 
son of this generation with the one which preceded it. 


b. Reproduction rate 


If we follow a generation from its birth up to the time when it has 
completed the procreation of all its descendants, and if we compare 
the number of these descendants with the number of persons in the 
generation itself, we obtain a measurement of the ‘replacement’ of one 
generation by another. This is the principle on which the calculation 
of the reproduction rate is based. 

In general, however, instead of comparing the total number of 
descendants with the total number in the generation from which they 
have issued, the number of female births is compared with the number 
of women in the generation.’ The reproduction rate is therefore equal 
to the average number of female babies given birth to by women of the 
generation being considered. 

But, of course, we must take into account not only the actual fer- 
tility but also the mortality of the women. A certain number of women 

should general, are born than girls and that the 
boone connie Ler ing words, out of every 1,000 births 
there/are approximately 512 boys and 488 girls (ia = 1s). 
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die before reaching child-bearing age (15) or during the child-bearing 
period (15-49). For that reason, a net reproduction rate is calculated 
which takes into consideration both the fertility and the mortality 
of women. 

In principle, the reproduction rate is a generation rate. In order to 
calculate it strictly, it would be necessary to follow a cohort of 1,000 
women born fifty years ago and count the total number of female 
babies to whom they have given birth. In practice, however, that is 
not the usual procedure, for, instead of computing actual generation 
rates, current rates are used. The differences between these two methods 
have already been mentioned, in connexion with life tables. In order 
to obtain the present current reproduction rate, we take an assumed 
cohort of 1,000 girls. We then calculate the number of survivals among 
them at different ages by using the current mortality rates. Then, we 
apply the current age fertility rates to these survivors, from which we 
can find the total number of births. It is then only necessary to а »ply 
the female birth-rate percentage in order to have the number of female 
births and consequently the current reproduction rate. 

As an example, calculation table A sets out some mortality and 
fertility data^on a population. This is the first step in calculating the 
reproduction rate. 


Calculation table A. 


Survivors Fertility Births during 

(out of. rate Annual (ће period of 

Age group 1000) (рег 1 000) births the age group 
15-19 695 43 30 150 
20-24 670 252 169 845 
25-29 639 337 215 1075 
30-34 605 231 140 700 
35-39 51 139 79 395 
40-44 536 61 33 165 
45-49 502 10 5 25 
Total 3355 


— — —̃ — 33333 — 


In this case, data are available only for five-year age groups. The 
number of survivors in each age group is equivalent to the number of 
Survivors at the average of the group (age 17 for the 15-19 group, age 
22 for the 20-24 group, etc.). By multiplying the number of survivors 


1. See pages 56-57. 
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by the fertility rate, the annual number of births is obtained. But as 
each woman spends five years in each age group, these births must be 
multiplied by 5. Adding up the births we have a total of 3,355. As an 
average of 488 females are born in every 1,000 births* the number of 
female births is thus 3,355 x 0.488 — 1,637 and net reproduction rate 
is 1.637. Since the net reproduction rate is higher than 1, it can be 
concluded that the generation which follows is more numerous than 
the one which precedes and that the trend of the population is to 
increase. 

In studying the future trend of a population, the net reproduction 
rate is undoubtedly better than the crude rate of natural growth, 
which does not express anything other than the current balance 
between births and deaths. In a period of declining birth-rate, this 
decline may well be masked by a declining death-rate with the result 
that the birth/death balance remains positive. But the births may 
decline to such a level that the generations no longer replace them- 
selves, The population becomes older (increase in the proportion of 
old people) and after a certain time, it decreases (decrease in total 
numbers). 

The net reproduction rate owes its popularity precisely to the fact 
that it was the means of showing the danger of depopulation of 
western Europe in spite of a births-to-deaths balance on the positive 
side. It is well to note, however, that the reproduction rate, however 
ingenious it may be, is a current rate and is fully significant only when 
the demographic conditions are stable. It should be used with caution 
in the event of any rapid change in conditions. 

However, educational planners do not need to know with precision 
whether or not a generation is able to replace the preceding generation. 
But they must be able to forecast what the trend of the school-age 
population will be during the coming years. As we shall see, such a 
forecast can be made on a relatively certain basis. 


2. Preparing population projections 


There are two main reasons for making population projections. 
The first is a purely scientific reason, which leads one to try, for 
example, to answer the question of what would be the trend and struc- 


1. See page 67, note 1. 
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ture of a population if such and such demographic conditions were 
present. In this way, an attempt can be made, for example, to discover 
the consequences on the population of a gradual decline in infant 
mortality during the next twenty years. Projections of this kind are 
sometimes called conditional projections. They express what would 
occur if such and such a condition were fulfilled. They evidently do 
not seek to determine what the actual situation in the future will be, 
and, in that sense, such forecasts can never be mistaken! Nevertheless, 
they can be very useful and highly instructive to the extent that they 
provide a means of discovering indirect consequences of certain pos- 
sible population changes. 

The second concern is of much greater practical usefulness. In 
this case, a genuine attempt is made to forecast the future population 
trend. Starting with the current situation, particularly the present 
structure of the population by sex and age and the present level of 
mortality and fertility, the basic aim is to project these characteristics 
into the future. This leads to the estimation of projective rates. Using 
these projective rates, it is possible to calculate the number of survivors 


and then complete the picture by making a forecast or projection of 
births, 


a. Calculation of survivors 


The calculation of survivors is one of the safest factors in population 
projection. This calculation deals with cohorts which are already 
born; the only assumptions which have to be made concern mortality. 
Now, if the death-rate at the earliest ages (0-4 years) is excluded, the 
death-rate in the young ages (5-30 years) is low and the risk of error 
is not very high. For that reason, short-term school enrolment fore- 
casts and active population projections are relatively accurate. 

In so far as mortality is concerned, differences have been shown 
between the mortality rate and the death-rate. But it is evident that 
instead of considering the number of deaths, the number of survivors 
can be taken and this enables a calculation to be made, for example, of 
the proportion of individuals of the same cohort, at a given age who 
are still living one year later. This gives us what is known as a survival 
rate. 

If out of 420,000 children of a given cohort 2,100 die before reaching 
the age of 1, the survival rate between ages 0 and 1 is equivalent to: 
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420000—2100 


- amo — 0995 


However, instead of the survival rate at a given age, we can com- 
pute the survival rate for an age group. We can determine, for example, 
the proportion of children of the 0-4 year group who, five years later, 
will constitute the 5-9 year group. 

On the basis of the present survival rates and the probable mortality 
trend in the near future, we can estimate the projective survival rates. 
As the mortality level is not the same for men and for women, we must 
compute these rates separately for each sex. 

In this connexion, the model life tables which have been established 
by the demographic services of the United Nations can again be of 
some use. These tables offer the advantage of describing the different 
mortality levels (corresponding to increasingly higher life expectations 
at birth), The corresponding survival rates are annexed to these tables. 
Hence, if no other means are available for estimating the projected 
survival rates and if a certain decline in mortality is nevertheless ex- 
pected, the survival rates corresponding to a slightly lower mortality 
level can be used as projective rates. But that, of course, is only a 
preliminary rough estimate. 

When the projective rates have been determined, it is sufficient to 
apply them to the present population figures for the different ages or 
the different age groups in order to build the age structure of the future 
years, 

Let us assume, for example, that the age structure of the male 
population as of 1 January 1965 and the projective survival rates are 
those given in calculation table B. On the basis of these data, we can 
easily estimate the male population age structure for 1970. This table 
gives data for a five-year projection, but, provided the necessary 
projective rates are available, projections can be established for more 
distant dates. 

However, in a five-year projection based only on a survivor calcula- 
tion, there is no figure for the 0-4 year age group (these children not 
yet being born). By the same token, in a ten-year projection both the 
0-4 and the 5-9 age groups will be missing, and so on. For this reason, 
it is necessary to make birth projections in order to complete the 
table. 
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Calculation table B 


Age group 1965 Survival rate 1970 

0-4 512300 = 0.900 =i 

5-9 452 100 0.969  ——— 461070 
10-14 377 400 0.970 438 085 
15-19 333 000 0.957 366 078 
20-24 296 000 0.948 318 681 
25-29 259 000 0.944 280 608 
30-34 229 000 0.937 244 496 
35-39 222 000 0,926 214 573 
40-44 199 800 0.908 205 572 
45-49 170 200 0.885 181 418 
50-54 à 118 400 0.854 150 627 
55-59 103 600 0.811 101 114 
60-64 74 000 0.751 84 020 
65-69 51800 + 0.666 er 55 514 
70 et + 51800 + 0,520 ——- 61435 
Е РЕДА аа У ЕО ТИ оз a 


b. Birth projections 


While the calculation of survivors is made on the basis of the present 
structure of the population, by sex and by mortality level, birth pro- 
jections are established on the basis of the age structure of the female 
section of the population (in particular those of child-bearing age) and 
the fertility level, 

It should be noted, however, that while the mortality rates at the 
younger ages are low (which reduces the possibility of numerical errors 
in estimating survivors), the fertility rates, on the contrary, are not 
low and moreover have a direct effect on the number of births. Thus 
the birth projections do not give as accurate results as the survivor 
calculations. That is especially true when there is a sudden and un- 
expected variation in fertility. 

In making birth projections, we must begin by calculating projec- 
tive fertility rates, This can be done by taking the current fertility 
data and drawing up assumptions as to the trend in the future. 


1. Let us look at table B which illustrates this point, The survival rate of the 5-9 
age group is assumed to be 0.969, Consequently, the mortality rate of the same 
age group is 0.031. Let us suppose that that mortality rate has been under- 
estimated by 10 per cent. This means that the real rate is 0.034 and that the total 
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The next step is to estimate the number of women in different 
cohorts, Let us assume, for example, that the projective fertility rates 
by age and the numbers of women of different cohorts are as shown in 
calculation table C. 


Calculation table C 


Years of birth Numbers ‘Numbers Projective fertility 
of female cohorts at 1/1/65 at 1/1/70 rates, 1965-69 (/ 
1950-54 400 800 387 173 145 
1945-49 370 000 352 980 700 
1940-44 340 400 321338  . 1055 
1935-39 318 200 298 790 895 
1930-34 296 000 276 464 680 
1925-29 266 400 247 485 415 
1920-24 222 000 204 240 155 
1915-19 170 500 159 132 25 


The cohort of women born between 1945 and 1949 (1.е., those who 
were in the 15-19 age group as of 1 January 1965) may first be con- 
sidered. On that date, they number 370,000. However, owing to deaths, 
their number will be reduced to 352,980 as of 1 January 1970. The 
average number of these women during the period is therefore 

370000--352980 
2 

The table shows, moreover, that the fertility rate of this cohort 
is 700%,,. The result is that the number of births which сап be expected 
for this cohort during the period is 

361490 x 700 
1000 


The same procedure can be followed for the other cohorts: calcu- 
lation table D shows the result. 


= 361490 


= 253043 


number of deaths of the 5-9 age group between 1965 and 1970 is 15,371 instead 
of 14,015. Therefore, the number of survivors is 436,729 instead of 438,085 and 
the relative error made in the survivor 0 e is 
438.085 — 436.729 E A 
438,085 — ^ 438,085 „ 901% 

In other words, a 10 per cent error in the estimation of the mortality rate 
leads only to an error of less than 0.1 per cent in the survivor calculation. 

Conversely, it is clear that an error of 10 per cent in the fertility rate will 
lead to an error of 10 per cent in the projection of the number of births. 
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Calculation table D 
————————ÉÓÉÁÉÁÉÉÓÉÁÉÉÓÉÓÉÓÁ 


Years of Average Projective 
birth of numbers fertility Numbers of 
female Numbers Numbers during the rates, births 
cohorts at 1/1/65 at 1/1/70 period 1965-69 (°/oo) forecast 
1950-54 400800 387173 393 986 145 57128 
1945-49 370000 352980 361 490 700 253043 
1940-44 340400 321338 330 869 1055 349 067 
1935-39 318200 298790 308 495 895 276103 
1930-34 296000 276464 276 232 680 187 838 
1925-29 266400 247 485 266 942 415 110781 
1920-24 222000 204240 213 120 155 33 034 
1915-19 170500 159132 164 816 25 4120 
Total 1271114 


— ——G33ꝛsð;Sæ . ˙——-æ 2 3ů3ß3—ß3ßs‚᷑Sdo 


Now that the total birth figures have been projected, the respective 
numbers of boys and of girls must be worked out. Assuming that the 
male/female ratio is 105: 100, the number of boys will be 650,810 and 
the number of girls 620,304. However, a certain number of these 
children will die before 1 January 1970, so that in order to obtain the 
number in the 0-4 age group as of 1 January 1970, the preceding 
figures should be multiplied by the corresponding survival rates. On 
the basis of the population projections thus established, a forecast of 
school enrolments can be made. 


3. Forecasting school enrolments 


Two different stages can be distinguished in the forecasting of future 
school enrolments. The purpose of such a forecast may be to estimate 
the total educational costs and to plan the necessary means of finding 
finance. The figures with which one is concerned in this case are the 
over-all figures, and this is referred to as the forecasting of enrolment 
figures on the national scale. 

But when it is a question of implementing an educational plan, it 
is necessary to know also how these school enrolments are distributed 
in the different areas throughout the country. This involves forecasting 
on the local scale, 
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а. On the national scale 


The first thing to do here, obviously, is to estimate the school-age 
population. Population projections showing the future age structure 
of the population enable this to be easily done. As an example, figure 8 
illustrates the case of Sweden. On the basis of births recorded and 
births forecast, an effort was made to estimate the numbers of the 
school-age population for compulsory schooling (age 7-15), upper 
secondary education (age 16-19) and post-secondary education (age 
20-24). 

Three assumptions have been made concerning fertility, which 
explains the presence of three birth estimate curves. For the other 
estimates, however, only an average assumption was taken. (Solid lines 
in the charts indicate actual figures and dotted lines indicate projected 
figures.) 

It is of course necessary to allow for international migrations. But, 
as we have already stated, the characteristics of such migrations are 
peculiar to each country and each particular situation should be 
analysed. It should be noted, however, that, in general, such migrant 
movements have very little effect on the school-age population, except 
perhaps at the post-secondary level. Conversely, they may have a 
much greater effect on the economically active population. 

During the age of compulsory schooling, the forecasting of school 
enrolment figures does not present any particular difficulties. The 
school-enrolled population in a country with an effective system of 
compulsory education is approximately equivalent to the school-age 
population. But at the other levels the enrolment rates must be in- 
serted. 

These rates can be said to depend on two main factors: on the one 
hand, the social demand (that is the desire expressed by pupils and their 
parents) and, on the other hand, the policy established by the govern- 
ment. As a matter of fact, things are not quite so simple in reality. 
Governments, even the most authoritarian, are obliged to take 
social demand into account in making their policy. Inversely, there is 
no government, however liberal it may be, which does not seek to 
influence that social demand. Thus, in many countries an effort is 
being made to emphasize and encourage technical education or in- 
struction in scientific subjects. It is, therefore, finally the combined 
action of the two factors (social demand and governmental policy) 
which determines the level of educational enrolment rates. 
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1900 1910 1920 1930 1940 1950 1960 1970 1980 
Actual and estimated numbers of births 


1955 — 60 70 
Age group 7-15 


OT ТТИ 
1950 60 70 80 1955 60 70 80 
Age group 16-19 Age group 20-24° 


Fiaure 8, Trend of the school-age population in Sweden 
source OECD, Educational Policy and Planning in Sweden, Paris, 1966, op. cit. 
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Where the effort is made above all to satisfy social demand, the 
trend of that demand in the future must be estimated. The study of 
past trends may be quite revealing; on the basis of such rates, the 
probable level of that rate in the future сап be worked out. 

However, if the development of education is considered as a priority 
task, in other words, if an effort is to be made to facilitate its develop- 
ment to the greatest possible extent (anticipating and encouraging 
to some extent social demand), the school-enrolment rates then 
become targets to be achieved. For example, it might be decided to raise 
the enrolment rate gradually in order to reach general compulsory 
education within twenty years. Obviously, it will be necessary to bear 
in mind the financial implications of such targets and avoid allowing 
the development of education to exceed the financial possibilities of 
the country. 

If the future school-age population is known (thanks to the popula- 
tion projections) and if, as well, it is possible to work out the enrol- 
ment rates at different levels, it is a relatively simple step to prepare 
a forecast of the number of students, But, as stated earlier, in order to 
implement an educational plan it is not sufficient to forecast only the 
over-all numbers for a country; it is also essential to try to find how 
these numbers will be distributed throughout the country. So, after 
making forecasts on a national scale, it is necessary to make similar 
forecasts on the local scale. 


b. On the local scale 


Here, a whole series of problems arise. First of all, the enrolment 
rates may vary considerably from one area to another. As was pointed 
out in the section on the location of schools, it is a matter for the 
government authorities to decide whether the existing differences 
between the regions should be reduced or whether, on the contrary, 
education should be developed in the areas where there is the heaviest 
demand. This is a problem which is complicated by the fact that the 
financial implications of one decision may be quite different from those 
of an alternative decision. 

Internal migrations must also be taken into account, While inter- 
national migrations generally have little effect on the school-age 


1. In recent years social demand for education has, in general, been increasing 
very rapidly and the forecasts of numbers of students have turned out to be 
on the low side in many countries. 
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population, internal migratory movements, which are sometimes quite 
large, may affect it greatly. Increases in the populations of towns and 
cities are explained at least as much by internal population movements 
as by the natural growth of the population. Unfortunately, these 
internal migrations are usually not very well plotted, and in most 
cases, no accurate data are available as to the origin or the age of the 
migrants, Even the size of these migrations is only calculated from 
time to time, when population censuses are made. It is quite under- 
standable therefore that any forecasts concerning internal migrations 
will be very approximative. 

There are three different kinds of internal migrations of a popula- 
tion. 

1. Movements from one part of the country to another. 

2. Movements from rural areas towards urban areas in the same part 
of the country. 

3. Movements away from the centres of urban areas towards the 
suburbs. 

Movements from the centre of large towns or cites towards the suburbs 

are a particular feature of the developed countries. But movements 

from rural areas towards towns and cities (urbanization) are now a 

feature of all countries, developed and developing, and it is these 

movements which have the greatest effect on educational develop- 

ment. As an illustration, table 17 shows the trend in the USSR from 

1950 to 1960 of numbers of students and teachers in primary and 

secondary schools in urban and rural areas. 

What this table shows is that the rapid increase in the number of 
students in urban schools (from 11.7 to 16.1 million—an annual 
increase of 3.25 per cent) was counter-balanced by a decline in the 
numbers of students in rural schools—with the result that there was 
practically no change in the total number of primary and secondary 
school students in the USSR during that eleven-year period. But the 
number of teachers increased not only in the urban schools (which is 
to be expected) but also in the rural schools, which implies a smaller 
number of students per class in rural areas caused by depopulation. 
The student/teacher ratio was 14:1 in the rural areas as compared 
with a 21:1 ratio in the urban areas. Understandably, the teacher cost 
per student was substantially higher in rural areas than in urban areas 
(in 1960, 707 roubles compared with 495 roubles). 

Since the factors which may affect such internal movements of 
population are mostly to be found at the local level (attraction of 
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TABLE 17. Numbers of students and teachers, and wage outlays, in urban and rural 


primary and secondary schools, USSR, 1950-1960 
— 
Wage outlay per pupil 


Students (in thousands) Teachers (in thousands) in current roubles 

Urban Rural Urban Rural Urban Rural 

Year areas areas areas areas areas areas 
1950 11 700 21 600 456 977 401 484 
1951 11 800 20 600 483 1012 443 543 
1952 11 700 19 100 512 1019 480 608 
1953 12 100 18 000 545 1032 490 652 
1954 12 300 17200 573 1047 506 681 
1955 12200 16 100 599 1056 527 714 
1956 12400 15 800 622 1106 511 714 
1957 13 000 15 700 668 1134 516 737 
1958 13 760 15900 689 1124 517 735 
1959 14 600 16400 724 1132 507 719 
1960 16 100 17 300 754 1178 495 707 


—_—_ —— — e ä—ümꝛ!ũ— 
source Harold Julius Noah, Financing Schools in the Soviet Union, quoted by F. Edding in Methods 
of Analysing Educational Outlay, Paris, Unesco, 1966, pp. 24 and 27 


towns and cities on the surrounding regions, flow of people towards 
areas where development is most rapid, etc.) it is the local authorities 
who are most familiar with them. They are also the best informed as 
to the specific educational problems of the region or area, the past 
educational enrolment levels, etc. For these reasons, it would appear 
that they are in the best position to forecast future numbers of students 
on the local scale. Many errors may be avoided by associating local 
authorities as closely as possible with the establishment of educational 


plans. 
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Conclusion 


Throughout this booklet, I have tried to show the effects which 
demographic factors may have on the development of education. I have 
also aimed at illustrating how population data may be used in the 
preparation of an educational plan. Sometimes, I am sure, the reader 
will have felt that certain topics have received cursory treatment. But 
it has not been the purpose of this booklet to analyse demographic 
techniques; they have been discussed only to the extent to which 
they enabled one to show the manner in which population data are 
established, the assumptions which it is sometimes necessary to make 
for lack of sufficiently detailed data, and the adjustments which must 
be made in order to correct apparent errors. 

In countries where statistics are reliable, censuses are made reg- 
ularly and carefully, and statistics units operate efficiently, population 
data are presented with all necessary accuracy and precision. Any 
population forecasts or projections based on such data have every 
chance to be very good ones—although there is always the possibility 
of error in the event of any abrupt change in population behaviour. 
But, in other countries and especially in the developing ones, such 
reliable data are not always available and great care must be taken 
in using what statistics there are. 

It nevertheless remains true that population data are of prime 
importance in educational planning. No efficient planning is possible 
without constant reference to the present and future demographic 
profile of the country. If that profile is known with only some degree 
of accuracy, it is essential to be sufficiently flexible in the determination 
of educational targets to be able to make adjustments in them if more 
accurate data should later become available. 
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Dividing five-year age groups 
into single-year groups: 
the Sprague multipliers 


The Sprague method of interpolation is based in principle not only on 
the number ia the age group which is being considered, but also on 
the numbers in the two preceding and the two following age groups. 
Since this method presupposes a knowledge of the numbers in the two 
preceding age groups and in the two following age groups, it cannot be 
strictly applied to very young age groups (0-4 and 5-9) or to very old 
age groups (70-74 and more than 75 years). That is why the inter- 
polation of the 0-4 age group is made on the basis of the numbers in 
the three following age groups, and the interpolation of the 5-9 age 
group on the basis of the one preceding group and the two following 
groups, The same procedure is adopted for the very old age groups, 
the interpolation of the 70-74 age group being based on the numbers 
in the preceding groups and the one following group while the inter- 
Polation of the more than 75-year age group is based on the numbers 
in the three preceding groups. 

Under the Sprague method, tables of coefficients are established in 
order to facilitate the computations. In accordance with what was 
said above, several tables are necessary: a first table for the 0-4 age 
group, enabling the interpolation to be made from the numbers in the 
three following age groups: a second table for the 5-9 age group, for 
making the interpolation on the basis of the numbers in the one pre- 
ceding age group and the two following age groups: and an infer- 
mediate table which can be used for the successive age groups, since 
їп each case the numbers in the two preceding and the two following 
age groups are known. Two new tables of coefficients would of course 

necessary for the two groups corresponding to the oldest ages. 
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An educational planner will especially need the first two tables and 
the intermediate table. These are given below. 

If Е, is the number in the age group under consideration, Fus, 
F. and F}, the numbers in the three following age groups, and 
F_, and F., the numbers in the two preceding age groups, and if, 
furthermore, Fa, Fo, Fe, Fa, and Fe represent respectively the first, 
second, third, fourth and fifth age years of the group, the table of 
Sprague multipliers can be presented in the following form: 


Sprague multipliers 


Fa Fa Р, Ен Fis Fis 

First table 

F, +0.3616 —0.2768 +0.1488 —0.0336 

Fo +0.2640 —0.0960 +0.0400 —0.0080 

Fo +0.1840 +0.0400 —0.0320 --0.0080 

Fy +0.1200 +0.1360 —0.0720 +0.0160 

F. 40.0704 0.1968 —0.0848 0.0176 
Second table 

Fa +0.0336 --0.2272 —0.0752 --0.0144 

Fp +0.0080 +0.2320 —0.0480 +0.0080 

Fe 0.0080 --0.2160 —0.0080 +-0.0000 

Fy —0.0160 +0.1840 +0.0400 —0.0080 

Е, — 0.0176 +0.1408 --0.0912 —0.0144 
Intermediate table 

F, — 0.0128 0.0848 +0.1504 —0.0240 +-0.0016 

Fo —0.0016 +0.0144 +0.2224 —0.0416 +-0.0064 

Fe +0.0064 —0.0336 --0.2544 —0.0336 +-0.0064 

Fy +0.0064 —0.0416 +0.2224 +0.0144 — 0.0016 

Е. +0.0016 —0.0240 +0.1504 +0.0848 —0.0128 


By way of illustration, the following is the procedure for estimating 
the numbers of children of 6, 7, 8, 9, 10 and 11 years when the numbers 
of individuals in the 0-4, 5-9, 10-14, 15-19 and 20-24 year age groups 
are known. 

The given figures are the following: 


0-4 age group: 161300 
5-9 age group: 139515 
10-14 age group: 71225 
15-19 age group: 47300 
20-24 age group: 38820 
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As has been noted above, to interpolate the 5-9 age group we will 
use the second table of Sprague multipliers, while the intermediate 
table will be used for the 10-14 age group (or any following age groups). 

The number of 6-year-olds, for example, corresponds to line F» in 
the second table above. Therefore: 


Number of 6-year-olds = 0.0080 Е_,--0.2320 Е, 
— 0.0480 Е, 10.0080 F,» 
= (0.0080 х 161300) --(0.2320 x 139515) 
— (0.0480 х 71225)-- (0.0080 х 47300) 
= 12904-32367 —3419--378 
30616 


Estimate of numbers of children of 6, 7, 8 and 9 years of age 


161 300 139515 71225 47300 
multiplied by multiplied by multiplied by multiplied by 
corresponding corresponding corresponding corresponding 


Аве coefficient coefficient coefficient coefficient Total 
6 +1290 +32 367 —3419 +378 30 616 
7 —1290 +30 135 — 570 0 28 275 
8 —2581 +25 671 +2 849 — 378 25 561 
9 —2839 +19 644 +6496 —681 22 620 


Estimate of numbers of children of 10 and 11 years of age 


161 300 139 515 71 225 47 300 $ 38 820 
muliplied by multiplied by multiplied by multiplied by multiplied by 
corresponding corresponding corresponding corresponding corresponding 


Age coefficient coefficient coefficient coefficient coefficient Total 
10 —2065 +11831 +10712 —1135 + 62 19 405 
Ш — 258 + 2009 +15 840 —1968 +248 15 871 
J. T E e a a 
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